NAMANUIN 3-16

nileda oy nVunzilsuia U unanIs



nilsdaayynviaslfunnsiensy



WUy nuY/auele

Tudusouand 20T218/1196

luusaaiaaufjuins
91fEdunNAN luNIEYURYYANMIINNTFILIYA WA, bdde
wy1Ensdninauanasgusniusignamnsy
sonlufusasaduiili
Uiem duludu $rin
fvioaUfuAnansegiauii
540, 540/1 ¥BHUNUA 7 WYNUNUA LUAUNUA NTUNHIUIUAT

IefumsiuseswmnuannsaviesuURinsnaasy
mummigﬂutamﬁ uan. 17025-2561 (ISO/IEC 17025 : 2017)

)
v o 0

afwuamlumeanuawnsaviesdjuiinmeaeunazasuiiey
as -
VUELATN1ITUTRN MINERY odleb

Tneilanvnissuseanusivazidennuunielususes

1 4
o o

] = a
AA TUN m WHAAINIBY WA, bdom
D4 TN bl WeAINIEY WA bdob

¢ 5.0 oo

) v o
20N N Jud

LLILE
\\\\"\ ! f'?a?"

)i

\\\“ \

(A »
) ¢ "4:{,;‘:\\ ;\\\

NITNTNYAAIMNIIN ﬁﬂﬁﬂﬂﬁﬂﬂﬂﬁiﬁﬂﬂﬁdaﬁﬂm%aﬂﬂﬂ‘lflﬂi’iu

b

MANUIN 3-16 (milsdesygaviesdjuFinsionyu) i 1/34


LENOVO
Rectangle


swasiBuanuuineluiusesiesufjiinsnasey
o = )
Tu3usouavi 20T218/1196

=] 14

YU uRng

£ a wva o e o 3 ° w
vieaujuRnsvaasu uitn uhudu drie

o
viey 540, 580/1 YOYUNUA 7 WYINUNUA LTAUNUA NJINNUMIUAT
MUBLAYNITTUTBIMN NAFDY 0526

a wa « o F i
anunwioitins M ons O uenaowdt O daasmn O indeud

@10N1INAADY SIENTNATOY Bnaasu
A1NAWINADY
Uwazunde - Total suspended solids (TSS) | - Standard Methods for the

(water and wastewater)

5 mg/l to 500 me/l

- Total dissolved solids (TDS)
50 mg/l to 5 000 mg/l

Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, Part 2540 D

- Standard Methods for the
Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, Part 2540 C

- In-house method : WI-18-1-3
based on
« Standard Methods for the

Examination of Water and
Wastewater, APHA, AWWA, WEF,
23 edition, 2017, Part 2540 C
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1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™®
2) Digestion, Inductively Coupled Plasma Method?
2 Barium Digestion, Inductively Coupled Plasma Method®
3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method?
il Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™
5 Chemical Oxygen Demand Closed Reflux, Titrimetric Method!?
6 Color ADMI Weighted-Ordinate Spectrophotometric Method?
[ Copper 1) Digestion, Direct Air-Acetylene Flame Method®?
2) Digestion, Inductively Coupled Plasma Method™
8 Free Chlorine lodometric Method™
9 Hexavalent Chromium Filtration, Colorimetric Method®
10 | Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method®?
11 | Manganese Digestion, Inductively Coupled Plasma Method™
12 Mercury | Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®?
13 | Nickel Digestion, Inductively Coupled Plasma Method®?
14 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method™
15 pH Electrometric Method™
16 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™?
2) Digestion, inductively Coupled Plasma Method®?
17 | Sulfide lodometric Method®
18 | Temperature Laboratory and Field Methods®?
19 | Total Dissolved Solids Dried at 180 °c?
20 | Total Kjeldahl Nitrogen 1) Macro-Kjeldahl Method?
2) Semi-Micro-Kjeldahl Method™
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21 Total Suspended Selids Dried at 103-105 °c?

22 Trivalent Chromium Digestion, Inductively Coupled Plasma Method;
Filtration, Colorimetric Method; Calculation®®

23 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method®?
2) Digestion, Inductively Coupled Plasma Method™

& 1

810y frsuaie F5hnaer
1 Antimony Digestion, Inductively Coupled Plasma Method!?
2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™

2) Digestion, Inductively Coupled Plasma Method™

3 Barium Digestion, Inductively Coupled Plasma Method™?

4 Beryllium Digestion, Inductively Coupled Plasma Method®

5 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method®?

6 | Chromium Digestion, Inductively Coupled Plasma Method?

.7 | Chromium (1) Filtration, Colorimetric Method™

8 Chromium (IV) Filtration, Colorimetric Method; Calculation

9 Lead 1) Digestion, Direct Air-Acetylene Flame Method™?
2) Digestion, Inductively Coupled Plasma Method®?

10 Manganese Digestion, Inductively Coupled Plasma'Methodm .

11 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method®?

12 | Nickel Digestion, Inductively Coupled Plasma Method™

13 | pH Electrometric Method™

14 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method®?

2) Digestion, Inductively Coupled Ptasma Method®?

15 | Silver Digestion, Inductively Coupled Plasma Method?

16 Vanadium Digestion, Inductively Coupled Plasma Method?

17 | Zinc 1) Digestion, Direct Air-Acetylene Flame Method"
2) Digestion, Inductively Coupted Plasma Method?
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1 Antimony Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
2 Arsenic Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
3 Beryllium Isokinetic Sampling, Digestion, Inductively Coupled
_ Plasma Method™
4 Cadmium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ '
Carbon Monoxide Instrumental Analyzer Method™
Chromium Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
[4 Cobalt Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
8 Copper Isokinetic Sampling, Digestion, inductively Coupled
- Plasma Method™
9 Cresol Adsorption Sampling, Gas Chromatographic Method™
10 Dioxin Isokinetic Sampling, Analysis by ISO/EC 17025
Accredited Laboratory or Analysis by Department of
Industrial Works Registered Laboratory
(Dioxins/Furans Analysis Approved)™
11 | Hydrogen Sulfide Absorption Sampling, lodometric Method™
12 Lead Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method®
13 Manganese Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
14 Mercury Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™ '
15 Nickel Isokinetic Sampling, Digestion, Inductively Coupled
Plasma Method™
16 | Opacity Ringelrnann’s Method!
17 Oxides of Nitrogen 1) Absorption Sampling, Phenoldisulfonic acid
Method™
2) Instrumental Analyzer Method™
18 Selenium
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19 Sulfur Dioxide 1) Isokinetic Sampling, Barium-Thorin Titrimetric
Method™
2) Instrumental Analyzer Method™
20 Tin Isokinetic Sampling, Digestion, Inductively Coupled
' Plasma Method™
21 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™
22 Vanadium Isokinetic Sampting, Digestion, Inductively Coupted
Plasma Method™ _
| 23 | Xylene Adsorption Sampling, Gas Chromatographic Method™
o @ s
il ey ABAmsed
Antimony Digestion, Inductively Coupled Plasma Method™*"
2 Arsenic .| 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method*”! |
2) Digestion, Inductively Coupled Plasma Method®>7 |-

3 | Barium Digestion, Inductively Coupled Plasma Method™>™"
Beryllium Digestion, Inductively Coupled Plasma Method*"!
5 Cadmium _ 1) Digestion, Flame Atomic Absorption

Spectrometric Method*>
2) Digestion, Inductively Coupled Plasma Method*>"
Chromium Digestion, Inductively Coupled Plasma Method™>"!
7 Chromium (i) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method;
Calculation Method™**671®
8 Chromium (V) Alkaline Digestion, Colorimetric Method®'
9 Lead | 1) Digestion, Flame Atomic Absorption
Spectrometric Method™>#!
2) Digestion, Inductively Coupled Plasma Method™*"

10 | Manganese Digestion, Inductively Coupled Plasma Method!**"!
11 | Nickel Digestion, Inductively Coupled Plasma Method™>"!
12 Selenium 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method!**!!

2) Digestion, Inductively Coupled Plasma Method"*"
Digestion, Inductively Coupled Plasma Method!2

13 Silver
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14 | Vanadium Digestion, Inductively Coupled Plasma Method!*>™
15 Zinc 1) Digestion, Flame Atomic Absorption

Spectrometric Method™?®

2) Digestion, Inductively Coupled Plasma Method™*>"!

12nE1387488

1, NSENTHEAAMNTIY. UTENIANTENTNGAHWNGIN, WA, 2549. Feq fmuaSunm
wmmumimﬂu'lummﬂmuu'waanmn'daawawuauﬂmﬁmuﬁiﬂtmautﬁuvaama&
sfiaviune. 4 Sunau 2549, @ufl 123 mouiay 1254,

2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC: APHA, 2017.

3. United States Environmental Protection Agency. Standards of Performance
for New Stationary Sources. 40 CFR 60. Appendix A, 2017.

4. United States Environmental Protection Agency. Test Methods for Evaluation Sotid
Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

5. United States Environmental Protection Agency. Test Methods for Evaluation Solid

Waste Physical/Chemical Methods. Microwave Assisted Acid Digestion of Sediments,
Sludges, Soils, and Oils. SW-846 Method 3051A, 2007.

6. United States Environmenta! Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium. SW-846
Method 3060A, 1996.

7. United States Environmental Protection Agency. Test Methods for Evaluation Solid

|
_r

Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018

8. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrometry. SW-846
Method 70008B, 2007 '

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methdds. Antimony and Arsenic (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7062, 1994

10. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Chromium, Hexavalent (Colorimetric), SW-846
Method 7196A, 1992.

11. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Seleniu
Reduction). SW-846 Method 7742, 1994
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1 Sulfuric Acid Isokinetic Sampling, Barium-Thorin Titrimetric
| Method™!
fiu 9 18N
il asuany Bhani
1 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method” )
(| Rk
1ana381984

1. United States Environmental Protection Agency. Standards of Performance for
New Stationary Sources. 40 CFR 60. Appendix A, 2019.
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Vapor Technique). SW-846 Method 74718, 2007.
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1 Arsenic Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?

2 Barium Digestion, Direct Nitrous Oxide-Acetylene Flame Method®

3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method®

4 Cadmium Digestion, Direct Air-Acetylene Flame Method®

5 Chemical Oxygen Demand Closed Reflux, Colorimetric Method®

6 Color ADM| Weighted-Ordinate Spectrophotometric Method®

7 | Copper Digestion, Direct Air-Acetylene Flame Method?

8 Cyanide Distillation, Colorimetric Method?

9 Formaldehyde Distillation, Colorimetric Method™

10 | Free Chlorine DPD Colorimetric Method®

11 | Hexavalent Chromium Colorimetric Method®

12 Lead Digestion, Direct Air-Acetylene Flame Method?

13 Manganese Digestion, Direct Air-Acetylene Flame Method?

14 Mercury Digestion, Cold-Vapor Atomic Absorption Spectrometric
Method®@ \

15 Nickel Digestion, Direct Air-Acetylene Flame Method?

16 | Oil & Grease Liquid-Liquid, Partition-Gravimetric Method?

17 pH Electrometric Method?

18 Phenols 1). Distillation, Chloroform Extraction Method®
2) Distillation, Direct Photometric Method®

19 Selenium Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method?

20 Sulfide ZnS Precipitation, lodometric Method@

21 Temperature Laboratory and Field Methods®

22 | Total Dissolved Solids Dried at 180 °c?

23 Total Kjeldahl Nitrogen Macro Kjeldaht Method?

24 | Total Suspended Solids Dried at 103-105 °C%

25 Trivalent Chromium Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™ '

26 | Zinc Sackianail : z
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2. APHA, AWWA, WEF. Standard Methods for the Examination of Water and
Wastewater. 23 ed. Washington, DC; APHA, 2017.
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Envilab Co., Ltd. S540.540/1 Sci Bangkhae 7 Bangkhae Bangkhae Banglkok 10160
Tel : 02-802—-3577-8 Fax. 02-802-3773 E-—madadil : info@eviltesting.cam

)
AV 4 Bl

Envilab & Neediss Supply Inst uiment

TSP High Volume Sampler Calibration

Verification Report No.

AO2300034-E001 -TSP 01

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)

O PM Onsite
Site: V3L MviwWisudaduiau
UTM: 47P N 1596742 E 672385 Date: 4 Apr 23
Sampler: ETSP#20 Technical: Kunanon P.
Recorder: ECRANG15315230 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 35.0 Temperature (deg K): 308.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.22 1.633 52.0 51.07 Slope = 23.1346
2 9.37 1.494 48.0 47.14 Intercept = 12.8308
3 7.44 1.333 44.0 43.21 Corr. coeff=0.9986
4 5.42 1.141 40.0 39.28
5 3.20 0.881 34.0 33.39 # of Observations: 5
Range of Chart 39
at 1.1 - 1.7 m3/min. 53
60.0
|
' |
500 |
. Calibrated by :
E 300
I o
| 200
Approved by :
0000’) o o5 O-h' Ian l:.'_- (-] _I 5
m¥mian
This report shall not be reproduced except infull, without lhe writlen approval of Envilab Co, Ltd
E WWW' GVItegtl ”g 'Com Ernvironmental reeponsibllity with AccurAacy meseursmeant

FE-MNT-29 Rav.00:01/08/63
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1 02-802—3577—8 Fax. 02-802—-3773
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info@evltesting.com VoaalWits & Bariebiiom. o ot brosds Laimas d

TSP High Volume Sampler Calibration

Verification Report No.
AQ2300034-E001 -TSP 04

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)

0 PM Onsite
Site: v3tiumawviAtuEaduiaun
UTM : 47P N 1596798 E 672363 Date: 4 Apr 23
Sampler: ETSP#23 Technical: Kunanon P.
Recorder: ECRANG15315232 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 34.0 Temperature (deg K): 307.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.08 1.625 50.0 49.18 Slope = 21.3837
2 10.24 1.563 48.0 47.22 Intercept = 14.1207
3 7.82 1.368 440 43.28 Corr. coeff= 0.9991
4 4.78 1.074 38.0 37.38
5 342 0.911 34.0 33.44 # of Observations: 5
Range of Chart 39
: at 1.1 - 1.7 m3/min. 51
600
|
| 500
400
Calibrated by :
E 300 |
5
i | Approved by :
100 | |
voﬁ‘ﬂ? 0-21 050 GJ‘-_ 100 (-] 150 75
miinun.
This report shall not be reproduced except infull, without the writlen approval of Envilab Co,,Lld
! WWW-6V|t65t| I/Ig 'Com Environmental responsibllity with Aaccuracy measurement
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U 1Buliudu I7e 540,540/1 @aguUNILE 7 WUNNLINIWLA LUALINGWA NIV 10160
Envilab Co., Ltd. 540.540/1 Soi Bangkhae 7 Bangkhae Bangkhae Banglkok 10160
Tel : 02-802-3577-8 Fax. 02-802—-3773 E—mail ! info@evitesting.com Envilal) # Neediss Supply I0stounent

)
AV 4 el

TSP High Volume Sampler Calibration

Verification Report No.
AQO2300034-E001 -TSP 02

O PM Onsite
Site: TsaBBauiaarya

UTM : 47P N 1597423 E 672670 Date: 4 Apr 23
Sampler; ETSP#22 Technical: Kunanon P,
Recorder: ECRANG15315228 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 35.0 Temperature (deg K): 308.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.44 1.649 52.0 51.07 Slope = 23.6224
2 9.31 1.489 48.0 4714 Intercept = 11.8342
3 7.38 1.328 440 43.21 Corr. coeff.= 0.9947
4 5.32 1.130 38.0 37.32
5 3.19 0.879 34.0 33.39 # of Observations: 5
Range of Chart 39
at 1.1 - 1.7 m3/min. 52
|
500 | |
|
Calibrated by :
g 300
00 |
| Approved by :
oo b _— — a— . — — —
This report shall not be reproduced except infult, wilhoul the written approval of Envilab Co.Ltd
! WWW'6V|t65tI Hg 'Com Envirenmental responelbllity with Aaccuracy measuremont

FE-MNT-29 Rav.00:01/08/63
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02—-802-3577—-8 Fax. 02-802-3773 E—mail :

540,540/1 WADUUNSLA 7 WUINUIILA  LUAUNGLA ﬁ‘g:!l.VlWﬂ 10160

540.540/1 Soi Bangkhae 7 Bangkhae Bangk

info®@evitesting.com

hae Bangkok 10160

Envilab & Nueediss Supply Instrurment v

TSP High Volume Sampler Calibration

Verification Report No.
AO2300034-E001 -TSP 03

O PM Onsite
Site: 1uLMEARUT (W 1 1hunizlingu)
UTM : 47P N 1596477 E 672421 Date: 4 Apr 23
Sampler: ETSP# Technical: Kunanon P.
Recorder: ECRANG15315234 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 36.0 Temperature (deg K): 309.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.28 1.635 52.0 50.98 Slope = 23.5042
2 10.38 1.569 50.0 49.02 Intercept = 122178
3 7.45 1.332 440 43.14 Corr. coeff.= 0.9991
4 4.82 1.075 38.0 37.26
5 3.24 0.885 34.0 33.34 # of Observations: 5
Range of Chart 39
at 1.1 - 1.7 m3/min. 53
Calibrated by :
3
S 300
3
Approved by :
o o 0% ors 100 LF- 150 175
m3¥min
This report shall not be reproduced except infull, without the written approval of Envilab Co.,Ltd
%MNT_HM' 6VIt69tl ng ‘Com Ernvirenmeantsl responsibillity with Accuracy measurement.
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vFE 1BUlLAY I 540.540/1 WOHUNILA 7 LUNIUIIUA LUALTILA NFILVWY 10160
Envilab Co.. Ltd. 540.,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 =1 3
Tel : 02-802—-3577—-8 Fax. 02-802-3773 E-—-mail : info@evitesting.cam Envilab & Neediss Supply Inst ument

A

TSP High Volume Sampler Calibration

Verification Report No.
AD2300034-E001 -TSP 05

PM O Onsite
Site: 13Uy 6 1uTan

UTM : 47P N 1596863 E 671676 Date: 4 Apr 23
Sampler: ETSP#25 Technical: Kunanon P.
Recorder: ECRANG15315232 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 34.0 Temperature (deg K): 307.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 2.03736
Model: TE-5025A Qstd Intercept: -0.03733
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.21 1.635 52.0 51,15 Slope = 23.0424
2 10.33 1.570 48.0 47.22 Intercept = 12.2654
3 7.54 1.344 440 43.28 Corr. coeff= 0.9918
4 4.41 1.032 36.0 35.41
5 3.28 0.893 340 33.44 # of Observations: 5
Range of Chart 39
| at1.1-1.7 m3/min.| 52

Calibrated by :

300 |

Chart Recorder

Approved by :

100

m3/min,

This report shall not be reproduced except infull, wilhoul the written approval of Envilab Co.,Ltd

= www.evltesting.com

FE-MNT-27 Rev.00 (01/08/63)

Environmental responsibllity with Accuracy mensurament

FE-MNT-29 Rav.00:01/08/63

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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Ui Wubindu 41fin 540,540/1 1RBUNILA 7 LUWLUA LIALUA NGINWY 10160
ev' Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

Tel : 02-802~-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envich & Needsss Supply instrument

PM10 High Volume Sampler Calibration

Verification Report No.
AO2300034-E001 -PM 01

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)

L Pm [= Onsite
Site: V3LIAMIVIAnLEa&uTaun
UTM: 47P N 1596742 E 672385 Date: 4 Apr 23
Sampler; EPM#22 Technical: Kunanon P,
Recorder: ECRANG 15315236 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 35.0 Temperature (deg K): 308.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.27576
Model: TE-5025A Qstd Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 10.99 1.675 52.0 33.16 Slope = 14.0015
2 B.14 1.444 46.0 29.33 Intercept = 9.5944
3 6.31 1.274 440 28.06 Corr. coeff.= 0.9943
4 4.42 1.069 38.0 24.23 SFR= 1.152
5 3.46 0.948 36.0 22.95 SSP= 40.34
# of Observations: 5
Range of Chart 39
at SFR +10% 42
350
0| .
250
Calibrated by :
5 200
H
#
é 150
100 !|
Approved by :
000:)0 D-ZS 0-50 u-‘a 100 125 150 Lt 100 |
mEmn
This report shall not be reproduced except infull, without lhe written approval of Envilab Co.,Lid
= WWW' 6VIt65tl ng 'GO m Environmentasal responeibllity with Aaccuracy mesasurcment

FE-MNT-29 Rev.00:01/08/63
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Ui Buludu sde 540,540/1 FOEHUWUA 7 WUNUWLA WALNIKA N9IMWY 10160

Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802~3577-8 Fax, 02-802-3773 E-mail : info@evitesting.com

Envich % Needrss Supply ‘nstrumert

PM10 High Volume Sampler Calibration

Verification Report No.
AO2300034-E001 -PM 04

PM10 Cal. Rav.07 / Iss.Data Mar 17,2020

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)

C PM [ Onsite
Site: vinaudsviwAouiaduiaun
UTM : 47P N 1596798 E 672363 Date: 4 Apr 23
Sampler; EPM#41 Technical: Kunanon P,
Recorder: ECRDS016181233 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 34.0 Temperature (deg K): 307.0
Average Press. (hPa). 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, inc Qstd Slope: 1.27576
Model: TE-5025A Qstd Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION
1 11.31 1.696 52.0 33.10 Slope = 13.7351
2 9.41 1.549 48.0 30.56 Intercept = 9.5782
3 6.77 1.317 44.0 28.01 Corr. coeff= 0.9938
4 4.82 1.114 38.0 24.19 SFR= 1.148
5 3.42 0.941 36.0 22.92 SSP= 39.82
# of Observations: 5
Range of Chart 38
at SFR +10% 41
Calibrated by :
5 200
)
100
Approved by :
50
00— | — L I
000 0rs as50 Q75 100 125 150 L 200
m¥min
This report shall not be reproduced excepl infull, wilhout the written approval of Emdlab Co, Lid
! WWW'6VIt65tI Hg 'com Environmental reaponelbility with aAccuracy meaAasurement

FE-MNT-29 Rev 00:01/08/63
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eV Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
I_ Tel : 02—

802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com Enviah & Needrss Supply Insurument

PM1

0 High Volume Sampler Calibration

Verification Report No.
A0O2300034-E001 -PM 02

L PM [ Onsite
Site: Ta3uuiaatys

UTM: 47P N 1587423 E 672670 Date: 4 Apr 23

Sampler. EPM#39

Technical: Kunanon P.

Recorder: ECRAN000004599

Approval: Wisan R.

CONDITIONS

Barometric Press. (hPa): 1010.0
Temperature (deg C): 34.0
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm Hg): 757.6
Temperature (deg K): 307.0
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

PM10 Cal, Rev,07 / Iss.Date Mar 17,2020

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)

Brand: Tisch Environmental, Inc Qstd Slope: 1.27576
Model: TE-5025A Qstd Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.59 1.642 52.0 33.10 Slope = 15.9229
2 8.17 1.445 46.0 29.28 Intercept = 6.6182
3 6.21 1.262 420 26.74 Corr. coeff= 0.9957
4 4.33 1.057 36.0 22,92 SFR= 1.148
5 3.21 0.912 34.0 21.64 SSP= 39.12
# of Observations: 5
Range of Chart 37
at SFR +10% 41
|
250 |
|
Calibrated by :
g 200
&
100
Approved by :
50
(-1 -— -
om 025 050 a75 100 125 150 175 200
m¥min
This repaort shall nol be reproduced excepl infull, wilhoul lhe written approval of Envilab Co ,Ltd
! WWW'GVIteetI n@ 'GO m Ernvirenmental responsibility with accuracy measurement.

FE-MNT-29 Rev 00:01/08/63
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Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evitesting.com [rviah & Necdss Supply Instrurrent

PM10 High Volume Sampler Calibration

Verification Report No.
AQ2300034-E001 -PM 03

L PM [ Onsite
Site: 1unznat (W 1 thunizthndu)
UTM : 47P N 1596477 E 672421 Date: 4 Apr 23
Sampler: EPM#37 Technical: Kunanon P.
Recorder: ECRDS016187180 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 36.0 Temperature (deg K): 309.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.27576
Model: TE-5025A Qstd Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.84 1.667 52.0 33.21 Slope = 14.5387
2 9.82 1.587 48.0 30.66 intercept = 8.4686
3 6.72 1.316 44.0 28.10 Corr. coeff.= 0.9922
4 4.51 1.081 38.0 2427 SFR= 1.156
5 3.28 0.925 34.0 21.71 SSP= 39.57
# of Observations: 5
Range of Chart 38
at SFR +10% 41

350

300 |

Char{ Recorder

50

| 00

000

025 (L]

M min,

00

Calibrated by :

Approved by :

This report shall not be reproduced except infull, wilhoul the written npprovai of Envilab Co. Lid

= www.evltesting.com

PM10 Cal. Rev.07 / lss.Date Mar 17,2020

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)

Environmental responelbility with accuracy measurement
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WS 1BUlUAY 4109 560540/T TOHUNIUA 7 LUIILNUA LUALNULA NIWWY 10160
Envilab Co.. [.td. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 1
EVL Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envih & Needrss Supiy Inctrurciert

PM10 High Volume Sampler Calibration

Verification Report No.
A02300034-E001 -PM 05

L P™M L Onsite
Site: u3tIuNAUNYA 6 1UMITAn

UTM : 47P N 1596863 E 671676 Date: 4 Apr 23
Sampler: EPM#38 Technical: Kunanon P,
Recorder: ECRDS016181233 Approval: Wisan R.
CONDITIONS
Barometric Press. (hPa): 1010.0 Corrected Pressure (mm Hg): 757.6
Temperature (deg C): 34.0 Temperature (deg K): 307.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand:; Tisch Environmental, Inc Qstd Slope: 1.27576
Model: TE-5025A Qstd Intercept: -0.02337
Serial#: 759 Date Certified: 18 Jan 2023
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 11.42 1.705 52.0 33.10 Slope = 13.0646
2 9.78 1.579 50.0 31.83 Intercept = 10.9225
3 7.03 1.341 440 28.01 Corr. coeff= 0.9963
4 4.51 1.078 40.0 25.46 SFR= 1.148
5 3.37 0.934 36.0 22.92 SSP= 4072
# of Observations: 5
Range of Chart 39
at SFR +10% 42
250
Calibrated by :
_§ 200
é
| ‘ Approved by :
00+
om 025 050 0715 100 125 150 175 200

m3/min

This report shall not be reproduced except infull, wilhout he writlen approval of Envilab Co.,Ltd

B www.evltesting.com

PM10 Cal, Rev.07 / lss Data Mar 17,2020

Environmental reeponeibllity with Aaccuracy messurerment

FE-MNT-29 Rev.00:01/08/63

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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viEn wuluiu A1ne 540,540/1 @at)udllA 7 WUINUNILA LUAUNILA NIV 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilab & Neediss Supply instruiment

9
AV4 b

Verification Test Report

Report No.:
S02300034-E001 -SLM 01
L] Pm Onsite UTM : 47P N 1596742 E 672385

Calibrated Date: 4 April 2023

Site : vinawmihvinwiguFaduiaun
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0012

Environment: Temperature 25 °C  Humidity 72 %RH

Reference Standard: Acoustic Calibrator Class 1 Model CB011,CESVA
Serial No.T252953
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.59 -0.33 93.92

Calibrated By:

Date:

Approve By:

This report shall not be reproduced ex
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U3 Buluau A1fn  540,540/1 TEEUNUA 7 WUIUNWLA LUALLA NTILUNY 10160
Envilab Co.. Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkaok 10160 ]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilab & Neediss Supply Instrument

£)

Verification Test Report

Report No.:
S02300034-E001 -SLM 02
(] PM [v] Onsite UTM: 47P N 1597423 E 672670

Calibrated Date: 4 April 2023
Site : TssBuuinarye
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0013

Environment: Temperature 25 °C  Humidity 72 %RH

Reference Standard: acoustic Calibrator Class 1 Model CB0O11,CESVA

Serial No.T252953
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.50 -0.42 93.92

Calibrated By:

Date:

Approve By:

This report shall not be reproduced excep

AIAEUIN 3-16 (LaﬂgsW?g%%%%%géﬂgi’
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wiEn @uliudu AR 540.540/1 TRELIUA 7 LAUBIUNILA LIALNLA NFIYWY 10160
Envilab Co., Ltd. 540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160 ]
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com Envilab & Neediss Supply Instrument

£

Verification Test Report

Report No.:
S02300034-E001 -SLM 03
] PM Onsite UTM : 47P N 1596477 E 672421

Calibrated Date: 4 April 2023
Site : thutmzaa19th (W 1 1humzihndu)
Equipment: Sound Level Meter
Manufacturer: PULSAR
Model: 45
Serial : 0015

Environment: Temperature 25 °C  Humidity 72 %RH

Reference Standard: acoustic Calibrator Class 1 Model CB011 CESVA

Serial N0.T252953
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.92 93.20 -0.72 93.92

Calibrated By:

Date:

Approve By:

This report shall not be reproduced except
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ustv Bulindu Aadn 540,540/1 datiUTUWA 7 WUWUINULA LUAUNLA NFINWA 10160
Envilab Co., Ltd.
Tel : 02-802-3577-8 Fax. 02-802-3773 E-mail : info@evltesting.com

540,540/1 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok 10160

Envilob & Neediss Supply Instrurnent

Verification Test Report

] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
A02300034-E017 -SLM 01

[ ] Onsite UTM: 47P 1514458 654247

6 April 2023

vi¥n 1auhudy
Sound Level Meter
PULSAR

44

1844

Temperature 25 °C Humidity 65 %RH

Acoustic Calibrator Class 1 Model CB011,CESVA
Serial No.87098
Date of Calibration : 02 December 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)

93.92 93.88 -0.04 93.92

Calibrated By:

Date:

Approve By:

This report shall not be reproduced except

L www.eviteating.com.
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RECALIBRATION
TISCH )
( ‘ ) January 18, 2024

Environmental

Calibration Certification Information
Cal. Date: January 18, 2023 Rootsmeter S/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 750.1 mm Hg
Calibration Model #: TE-5025A Calibrator S/N: 0759
Vol. Init Vol. Final AVol. ATime AP AH
Run (m3) (m3) (m3}) {min) (mm Hg) {in H20)

1 1 2 ‘1 1.3960 3.2 2.00

2 3 4 1 0.9950 6.4 4.00

3 5 6 1 0.8850 8.0 5.00

4 7 8 1 0.8450 8.8 5.50

5 9 10 1 0.6990 12.8 8.00

Data Tabulation

Vstd | Qstd J“”(T%?E‘)(‘T'Fg—) a | aH(Ta/Pa)

(m3) (x-axis) {y-axis) Va (x-axis) (y-axis)
0.9961 0.7135 1.4145 0.9957 0.7133 0.8854
0.9918 0.9968 2.0004 0.9915 0.9964 1.2521
0.9897 1.1183 2.2365 0.9893 1.1179 1.3999
0.9886 1.1700 2.3456 0.9883 1.1695 1.4683
0.9833 1.4067 2.8289 0.9829 1.4062 1.7708
m= 2.03736 m= 1.27576
QSTD b= -0.03733_ QA b= -0.02337|
r= 0.99997 r= 0.99997
Calculations
Vstd=[AVol((Pa-AP)/Pstd)({Tstd/Ta) Va=|AVol((Pa-AP)/Pa)
Qstd=|Vstd/ATime Qa=|Va/ATime

For subsequent flow rate calculations:

e o)) | o o))

Standard Conditions
Tstd: 258,15 °¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hgl Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
rb: intercept
|m: slope
Tisch Environmental, Inc. www.tisch-env.com
145 South Miami Avenue TOLL FREE: (877)263-7610
Village of Cleves, OH 45002 FAX: (513)467-9009

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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7/1067-Moo 2, Sukhaprachasan 3 Rd., Bangpood. Pﬂkkl‘ed, Noq;haburid 1120 CALIBRATION 0030

libratech Co.,Ltd i D
(] ' A,
Calibratec 0,510, NSC-TISI-TIS 17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotreil.com

Certificate of Calibration

Certificate No, : 66-200035-1 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA224-18
Serial No. : 0034803270 ID No. : ELABBALANCEN04
Capacity : 220 g Resolution : 0.0001 ¢

Environment : On site calibration was carried out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (23.41t023.7) °C
Relative Humidity g (61.4t062.8) %
Air Pressure . 1011.0 mbar

Date of Recelved : 02 February 2023

Date of Calibration : 02 February 2023

Date of Issue 04 February 2023

Calibrated by : Akaradath Thippichai

Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 7 - November 2022

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Weights
1D No. Cert, No. Due Date Traceability
E261-E2624 C02222345 10 Nov 2023 National Institute of Metrology (Thailand), (NIMT)

The Uncertainties are for a confidence probability of appra

This cerificate may not be reproduced other than in' full exq
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-200035-1 Page : 2 of 2
Result of Calibration : Without Adjustment
UUC Conditlon As-Received : Good
Departure of indication from nominal value
Nominal Value Correction Uncertainty
(® ® t@
0.01 | 0.0001 0.00011
0.1 0.0001 0.00011
! 0.0000 0.00011
2 0.0001 0.0001!
5 0.0000 0.00012
10 0.0000 0.00011
20 0.0000 0.00013
50 0.0001 0.00014
100 0.0000 0.00020
200 -0.0001 0.00038
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty mutiplied by a coverage factor k = 2,11,

providing a level of confidence of approximately 95%

Eccentric error Load test : 50 g
A B C D E
-0.0001 0.0001 0.0000 -0.0001 0.0000 g

Repeatability Load test : 200 g
Stdev. : 0.00000

& ; _';,;“ 1}
Envitab. Co.lid,.  H )

-

ekt ﬂ
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Calibratech Co.,Ltd. NGO P BIraTTos
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION '0030
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-410024-1 Page : 10f2

Submitted by : Envilab Co,, Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Digital Thermo-Hygrometer

Manufacturer : Jedto Model :  HTC-1

Range Temperature : N/A °c Resolution :0.1 °C

Range Humidity : N/A %R.H. Resolution :1 %R.H,

Serial No. : PONPES5852094 [DNo. : ELABTMHTC10003
Environment : Ambient Temperature : Q3 +2) °C

Relative Humidity ! (50 + 15) %

Date of Recelved : 08 March 2023
Date of Calib,ratl’on : 09 March 2023
Date of Issue : 09 March 2023
Calibrated by : Chortip Samchusri

Calibration Method : This instrument was calibrated by In-house method comparison technique CAL-M4013

by compared with standard probe sensor humidity/temperature into humidity/temperature chamber,

Reference Standard Instruments : This certification is traceable to the International System of Units
Digital Indicator with Standard Probe Temp&Hum

400034 & 400036 SG-H-00021/66 11 Jul 2023 Success Gateway Co., Ltd., Accredited by TISI Calibration No.0268

Fysaad nnaad

The Uncertainties are for a confidence probability of approximately 95%

ilab Co,Ltd. _gianiH ESRE s amny
This cerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co,Ltd: _

R
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech . cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-410024-1

UUC Condltion As-Recelved : Good
Result of Calibration :  Without Adjustment

Function : Temperature measurement

Reference Humidity @ 50 %R.H.

Page : 2 0f2

Standard Temperature UUC Reading Correction Uncertainty
’c) (°c) (c) (+'c)
25.01 25.0 0.0 0.46
Result of Calibration :  Without Adjustment
Function : i{Humidity measurement
Reference Temperature @ 25 °c
Standard Humidity UUC Reading Correction Uncertainty
(%RH.) (%R.H.) (%R.H.) (+%RH)
50.00 49 1 22

Remark
UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

J‘ij‘aa\‘ié!’l!,%']ﬂﬂﬂﬁl\'i
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= Airgas Specialty Gases
' Airgas USA, LLC
M 6141 Easton Road

an Air Liquide company _ g{ggaiteadvﬂle PA 18949.

Airgas.com

CERTIFICATE OF ANALYSIS - : :
Grade of Product: EPA Protocol

Part Number: E04NI99E15A00V3 Reference-Number: 160-402021734-1
Cylinder Number: EB0140762 g . Cylinder Volume: 144 .4 Cubic Feet
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12021 ‘ Valve Outlet: 660

Gas Code: CO,NO,NOX,502,BALN Certification Date: ~ Feb 19, 2021

Expiration Date: Feb 19, 2024

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction. for analytical Interference. This cylinder has a tolal analytical '
uncertainty as stated below with a confidence level of 895%. There are na signiflcant impurities which affect the use of this callbration mixture. All concentrations are on a
: mole/mole basis unless otherwise noted.,

Do Not Use This Cylinder below 100 Eﬂ. ie 0.7 meaegwels.

_ ANALYTICAL RESULTS
.Component Requested Actual Protocol Total Relative ] Assay
Concentration Concentration Method - Uncertainty Dates
NOX 45.00 PPM 44.68 PPM G1 +/~1.4% NIST Traceabie 02/12/2021, 02/19/2021
NITRIC OXIDE. 45.00 PPM 44.62 PPM G1 +/- 1.4% NIST Traceable 02/12/2021, 02/19/2021
SULFUR DIOXIDE 45.00 PPM 45.34 PPM G1 . +/- 1.1% NIST Traceable 02/12/2021, 02/19/2021

CARBON MONOXIDE 4500 PPM 4500 PPM G1 +/- 1.0% NIST Traceable 02/15/2021
NITROGEN - Balance y . .
CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date
NTRM 200611-04 CC707968 49.82 PPM NITRIC OXIDE/NITROGEN +-1.0% ‘Feb 02, 2025
PRM 12386 D685025 + 9.91 PPM AIR/NITROGEN DIOXIDE 2.0% ‘Feb 20, 2020
GMIS 124206889 CC323707 4.028 PPM NITROGEN DIOXIDE/NITROGEN 21% Aug 15, 2021
NTRM 0141709 KALO03190 48.67 PPM SULFUR DIOXIDE/NITROGEN +-1.0% Jun 20, 2022
NTRM 08012341 KALDQ4716 4857 PPM CARBON MONOXIDE/NITROGEN +/- 0.6% Jun 07, 2024

The SRM, PRM or.RGM noted above is only in reference 1o the GMIS used in the assay and not part of the analysis.

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
SIEMENS ULTRAMAT 6 N1KD579 NDIR Jan 27, 2021

Nicolet iS50 FTIR AUP2010245 NO FTIR Feb 11, 2021

Nicolet iS50 FTIR AUP2010245 NO2 FTIR L Jan 21, 2021

Nico]ét iS50 FTIR AUP2010245 SO2 FTIR Jan 21, 2021

Triad Data Available Upon Request

NOTES:

Gross Weight: 28.4 Kg
Net Weight: 4.5 Kg
PO# 5221000405

(ACCREDITED)

CERT 3082.05

Page 1 of 160-402021734-1

AANUIN 3-16 (BNASHANITADUEULATDIIIBTR)
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& Needis

936 WOLUWUA 7 WINTLNULR LHIALINIUA {]‘gdW!W‘i 10160

1T dda dwwane Suasguiuv S108n
Neediss Supply Instrument Co., Ltd.
536 Soi Bangkhae 7 Sangkhae Bangkhae Banglak

Tl OQ2-80Z2-3480-2 Fax, 02-2302-3938 E.infoereecsa.com I S el =D LI, S )

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6804007
Calibrated Date: 1-Apr-23

PMm ] onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA.,France
S/N: NCOESACO12E356

Calibration System

_______Calibrator Unit Standard Gas
Dilutor Model ESA MGG 101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__263 °C Humidity:_ 50 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before 0.0 1.334 1.3 45.0 4423 -0.9
~ After 0.0 0.450 | 0.5 1 45.0 45.10 0.1 -
Single Point Calibration Chart
50 -
45 — —
40 . a
s 35 2
o / ——i—w- Before
o 30 /
4 25 —
:‘,_3 20 ~wee- After
o 15 Pl
10 o
5 1,“‘9/ _
o &
0 45
Reference (PPM)
his report shell not be reproduced except infullwit?

MAKWIN 3-16 (BNAISHANISABUWIBULATRILDIR)
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s Neediss Supply Instrument Co., Ltd.
536 WHLUNLBA T WUWLES 1WBUEA DTINKY 10160 536 Soi Bangkhae 7 Bongkivae Bangkhae Bangkok
1l 280739680 -2 Fox, O0-807- 3758 Confogy eacisg com GG —

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604007
Calibrated Date: 1-Apr-23

pm [ onsite

Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:08:00
Power Supplies
Option 0.0 11\ +5 V Sensor 5 \
+33V - ) 33 1 \Y +24 V B 24.2 - \Y -
2y | 1e v 5V T v o
+24 V 1.1 3 mV |
Optical Bench
IR current ratiao 884.7 mA Pbse current 618.2 mv
Optical T. R ) 46.0 deg.C Phse T. 242 deg.C
Measure sig. 506.4 m:/ Refer Sig. 456.4 my -
Min sig. _ ‘ 945.0 o myv Max Sig. 2840 mv
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 Internal Temp. 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Gpﬁe_sdre a 947.0 - hPa Flow o 59 B I/h
S diss
& NeclUD
: Neediss Supply nstrument Co.,Ltd.
Calibrate By : S?m Approve By : 7~
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Apr-23 Date: 1-Apr-23

mis report chall not be ragroduced except inf

MAKUIN 3-16 (BNAISHANISABUIBULATRILDIR) Wi 22/146
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g nee 'S Neediss Supply Instrument Co., Ltd.

536 ABELNIUA T WIILRILA (VRUNIA DI 10180 536 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok ol
Tat Q2-A802-398C-2 Fax. 32-302-3988 Llinfo@naadss.com I

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604006
Calibrated Date: 1-Apr-23

PM ] Onsite

Instruments Information Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/N: ECOESACO12E205

Calibration System

_ Calibrator Unit Standard Gas
Dilutor Model ESA MGG 107 NO Conc 4468 PPM
S/IN: 792 S0O2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__264 °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift?%
(PPM) (PPM) (PPM) (PPM) (PPM) )
| Before| 0.0 1.543 1.5 450 44 .50 | -0.6
After 0.0 0.087 0.1 45.0 45.36 0.4
Single Point Calibration Chart
50 -
45 >
40 /K
s 35 P
& 30 / ——~— Before
o 25 //
ﬁ 20 /- m=3(wee After
@ 15 —
10 >
5 27
0 45
Reference (PPM)

his report

shail not be reproduced except Infull,

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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s Neediss Supply Instrument Co., Ltd.
] _ o

Tah U2=B02~-39802 Fax, CR-J02 2788 Lanfogme:

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604006
Calibrated Date: 1-Apr-23

PM L] onsite

Page:2/2

Analtyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Option 0.0 mV +5 V Sensor 5 \Y
---3.3v_ I 33 _ \Y —+24V _24; r v
+12V_ 11.8 \ +5V _ :1 T
24V ' 11 W | a
Optlical Bench
IR current ratiao 884.7 mA Pbse current 618.2 mv
Optical T, 46.0 - -d-c;C Pbse T. 242 deg.C T
Measure sig. o ) _506.4 mv B Refer Sig. _456.4 o —_mV |
Min sig. - 94_5;0 - - mv Max Sig. o 2840 mvV _
Sample
inst. Ratio 1.109 Ratio 1.105
..F:('a?_rai? - N 1.1_09 - I -Internal Temp. B ;89__ - deg.C i
SoJrce Temp. ) 1 m [ d_eg.C" Gas Presure | 997 o N hPa -
IJp Presure 7 947.0 | tpa Flow | ;g I’h

a8 i

S Neediss

" Neediss Supply Instrument Co.,Ltd.

Calibrate By : Sk 12 \n . Approve By : %
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Apr-23 Date: 1-Apr-23

nis report shall riot be 12oroducsd except infull
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£33 i
g needlss Neediss Supply Instrument Co., Ltd.

536 WDULWLA T UHUWLA (YALUA NTIVAWY 10160 536 Soi Bangkhae 7 Bangkhae Bangkhaoe Bangkaok
Tal, C2-802-398C-2 Fax, G2-302-3988 Lin‘o@needisg. com

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604005
Calibrated Date: 1-Apr-23

PM ] Onsite

Instruments Information Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA.,France
S/N: NCOESACO12E355

Calibration System

_ Calj)rato_r Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 264 °C Humidity:__51__ %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) :
Before 0.0 1.978 20 450 44,06 -1 __
After 0.0 0.760 0.8 45.0 45.19 0.2
Single Point Calibration Chart
50
.45 =
.40 A
s 35
E / ———— Before
g 25 7
é 20 -—=x-~- After
@ 15 -
10 i
5 /
0% a5
Reference (PPM)
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604005
Calibrated Date: 1-Apr-23

pMm L] onsite

Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Optlon 0.0 mVv +5 V Sensor 5 \Y
+3.3 \/_—_ R 3.3 - \ - +24 V - 242 | \ —
+12V | 11.8 . _;/_—__-;5\_/ - _ 51 _7__—
24V 1.1 mv - R
Optical Bench
IR current ratiao 884.7 mA Pbse cufrent 618.2 mv
Optical T. 48.0 deg.C Pbse T o B 242 R deg.C a
I:AeaSL-Jre sig. 506.4 7 . mV—_' B Refer ch 456.4 my
Min sig. ) 945.0 rr_\V o Max Sig. 2840 ) mv
Sample
inst. Ratio 1.109 Ratio 1.105
_Ref. raito - 1.109 N Interna_l 1_'em_p. — 28.9 ;ieg.C
_Séurce.'l'em;). - B 46.0 | de—g.-C ‘Gas Presure 997 o hPa
Up Pre_sur; a N 947.0 - - hPa Flow 59 ) I/h _ﬂ
S NeellsS
Needlss Supply Instrument Co.,Ltd.
Calibrate By : S RAA. . Approve By : %/
Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Apr-23 Date: 1-Apr-23

mis report sholl noT be reproduced excent Infullwii
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Neediss Supply Instrument Co., Ltd.
536 Soi iongkhae 7 Bangkhae Bangkhae Bangkok

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604004
Calibrated Date: 1-Apr-23

Pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA. France
S/N: ECOESACO12E204

Calibration System

_ Calibrator Unit Standard Gas
Dilutor Model ESA MGG 101 NO Conc 44.68 PPM
SIN: 792 S$02 Conc 45.34 PPM
| ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
| S/N: 644 Expire Date: Feb 19,2024 EB0140762
I Environment: Temperature__ 264 °C Humidity:_ 51 %RH
| Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Driftos
(PPM) (PPM) (PPM) (PPM) (PPM) °
Before] 0.0 1563 1.6 45.0 44.23 -0.9
After 0.0 0.274 0.3 450 45.01 00
Single Point Calibration Chart
50 -
45
40 3 .»';‘
s 35 st
& 20 / ——p— Before
- /
> 25
g 20 4————— / -------- After
@ 15
10 A"I
5 j/, =
: 45
Reference (PPM)

his repert shall not be reoroduced except infullwi
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604004
Calibrated Date: 1-Apr-23

PM U Onsite

Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Option 0.0 mVy +5 V Sensor 5 V
:é.a v - a3 - v +24 V 242 ] ;_ N
+12§/ _ | 11.8—__. V_ m.+5V | 5.1 B \
+_24 V- - 1.1 mV N - )
Optical Bench
IR current ratiao 884.7 mA Pbse current 618.2 mv
Optical T. 46.0 deg.C Pbee T. 242 deg.C
Measure sig. I 506.4 mv Refer Sig._-__ N 456.4 mVv
Min sig. o 945.0 mvV Max S—ig. 2840 my ]
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. raito 1.109 Internal Temp. 28.9 deg.C
Source Temp. 46.0 deg.C Gas Presure 997 hPa
Up Presure__-- | w0 hPa Flow I59 Ih
) '
S Neediss
Neediss Supply Instriment Co. Ltd.
Calibrate By: Si\m . Approve By : %/
Sirirat Poonlak Sarawut Keawsrinual

Date: 1-Apr-23 Date: 1-Apr-23

e e
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Neediss Supply Instrument Co., Ltd.
536 Soi Bangkhae 7 Bangkhae Borgichae Bongkok

CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604003
Calibrated Date: 1-Apr-23

PM O Onsite

Instruments Information

Page:1/2

Analyzer Type: CO Analyzer
Model: CO12E

Manufacturer Environnement SA.,France
SIN: ECOESACO12E203

Calibration System

. Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 264 °C Humidity:_ 51 %RH
Calibration Report
Zero Span
Status | Reference Reading Drift Reference Reading Drift%
(PPM) (PPM) (PPM) (PPM) (PPM) °
__Before 0.0 1.437 1.4 45.0 44.70 -0.3
After 0.0 0.080 0.1 45.0 45.08 0.1
Single Point Calibration Chart
50 -
45
40 ”j‘
s 35 iz
& 10 / —ir—— Before
g 25 /"/
B 20 S S -y~~~ Affer
4 5 1 ~
10 ,/‘u
5
o [
45
Reference (PPM)
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CO Analyzer Verification Test Report

Calibration Report No.: ES-C6604003
Calibrated Date: 1-Apr-23
pm [ onsite

_Page:2/2
Analyzer Signal Values
Date 1-Apr-23 Time 10:09:00
Power Supplies
Option 0.0 mV +5 V Sensor 5 \%
+33V - 33 - o \% +24 Vv . 24_2- [ \Y B
+12 V_ ) 11.8 _;/7 gv I ;_1 - v o
+-24;/ - ) 1.1 - mvV ] o -
Optical Bench
IR current ratiao 884.7 mA Pbse current 618.2 mv
Optical T. 46.0 deg.C Pbse T. | 242 e _deg.C |
Measure sig. B 506.4 mv Refer Sig._ - 456.4 mV— B
_M; sig. - N 945.0 mvV Max Sig, o 2840 mV
Sample
inst. Ratio 1.109 Ratio 1.105
Ref. aito B ]_15 - Internal femp. ;gjg B deg.C —
arc_e‘l_'e;r;\p. I LEB(_)_ __deg.C_ ~ |cas Presure o 997 D hPa- .
Up Presure 947.0 i | hPa Flow 59 I/h_
L]
& neediSS
sN
Neediss Supply Islrument 0. Rk
Calibrate By : Shm ; Approve By : %
Sirirat Poonlak Sarawut Keawsrinual

Date: 1-Apr-23 Date: 1-Apr-23
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604005 Page:1/1
Calibrated Date: 1-Apr-23
PM O Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP|
Model: 200A S/N: ENOAI200A01679
Calibration System
= Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 26.5 °C Humidity:_ 50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
| NO | 286 0.0 26 398.5 4000 -0.2
NO, 1.8 0.0 1.8 135 60 1.7
NOx 4.4 0.0 44 412.0 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.2 0.0 0.2 400.9 400.0 0.1
 NO, | 04 0.0 0.4 27 00 0.3
NOx 0.6 0.0 0.6 403.6 400.0 0.4
Single Point Calibration Chart
Seark 412.0
o) 400, 403.6
= 350 -'"”
2 el
3 250 e
< 200 {— Pk
[ /’ ------- Gy
) 150 —
= 100 >
50 A A
0
0_00.6
NO Reference Vaiue (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604005 Page:1/1
Calibrated Date: 1-Apr-23
.
4 PM O Onsite
Page:2/2
Teat Functlon Value Norminal range Unle Before Afer Note
Date 1-Apr-23
Time 10:10
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zero Gas) <0.2 FFB 0.4 0.2
Sample Flow 500+/- 50 cc/min 482 494
Ozone Flow 60-90 cc/min 74 77
PMT Delactor 0-5000 mV 51 26
AZERQ -20-150 mv 53.3 333
HVPS 400-900 constant " 821 821
DCPS 2500 +/- 200 mV 2556 2556
RCELL TEMP 50+/- 1 Dreegee C a0 A0
BOX TEMP 20-35 Dreegee C 30.2 328
PMT TEMP 7+l Dreegee C 75 7.5
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/-§ Dreegee C 315.0 314.5
RCEL PRES 4-10 contant IN-Hg-A 8.8 8.8
EAMDP PREE 20 30 contant IN-Hg-A 302 3R
NO Slope 1+-03 0.820 0.822
Nox Slope 1+/-03 0.854 0.858
NO Offset -10 o + 150 mv 17.8 17.8
NOx Offset -10 to + 150 mvV 5.0 5.0
Span and Cal Values
Zero Value NO 0 ppb 2.6 0.2
NOx 0 ppb 4.4 0.6
Span Value NO 400 ppb 398.5 400.9
NOx 400 ppb 412.0 403.6

: shel not ke raproduced excent infullwithout the wiitten eppro
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604001

Page:1/1
Calibrated Date: 1-Apr-23
PM 0 Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP!
Model: T200 S/N: ENOAIT20002470
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/IN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 26.5 °C Humidity:_ 50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 3.2 0.0 32 3895 400.0 13
NO, 2.1 00 2.1 17.5 0.0 2.2
NOx 53 0.0 5.3 407.0 400.0 0.9
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) {ppb) (ppb) (ppb) (ppb) Drift%
NO 0.2 0.0 0.2 401.0 400.0 0.1
NO, 0.3 0.0 0.3 3.0 0.0 04
NOx 0.5 0.0 0.5 404.0 400.0 0.5
Single Point Calibration Chart
. 450 A .
o) 400 /l i
= 350 —
k= 300 —
3 250 o
@ /
E 200 / ....... feren
= 150
g 100 e
50 15.3 W
0 W5
0_00.5
NO Reference Value (ppb) I
\
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604001 Page:1/1
Calibrated Date: 1-Apr-23
N4
PM O Onsite
Page:2/2
Test Function Valus Norminal range Unit Bafore After Nots
Date 1-Apr-23
Time 10:10
Range 0.00 - 500,00 PPB PPB 500 500
Stability (Zerc Gas) <0.2 PPB 05 02
Sample Flow 500+/- 50 cefmin 511 532
Ozone Flow |60-20 cc/min 80 80
PMT Detector 0-5000 mV 274 16.4
AZERO -20-150 mv 54.2 54.2
HVPS 400-900 constant \ 819 819
DCPS 2500 +/- 200 mV -
RCELL TEMP H0+1- 1 Dreegee C 50 50
BOX TEMP 20-35 Dreagee C 337 329
PMT TEMP 7 +I-1 Dreegee C 71 71
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +4/- 6 Dreegee C 314.4 315.0
RCEL PRES 4-10 contant IN-Hg-A 10 10
SAMP PRES 20-30 rontant IN-Hg-A 29.0 29.4
NO Slope 1+-03 0.820 0.801
Nox Slope 1+/-03 0.848 0.813
NO Offset -10 to + 150 my 10.2 15.3
NOx Offset «10 to + 150 mv -2.0 -3.4
Span and Cal Values
Zaro Value NO 0 ppb 3.2 0.2
NOx 0 ppb 5.3 0.5
Span Value NO 400 ppb 389.5 401.0
NOx 400 ppb 407.0 404.0

Calibrate By .

i repart sholl noT ke repreduced except infullwithout the witten aporove
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604002
Calibrated Date: 1-Apr-23
PM O Onsite

Instruments Information

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: T200

Manufacturer API
SIN: ENOAIT20002467

Calibration System

. Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 4468 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 26.5 °C Humidity: 50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 4.0 0.0 4.0 410.5 400.0 1.3
NO, 2.1 0.0 2.1 1.5 0.0 |02
NOx 6.1 0.0 6.1 412.0 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Vaiue | Expected Value
(Ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.3 0.0 0.3 403.0 400.0 04
NO, 0.5 0.0 0.5 2.7 0.0 0.3
NOx 0.8 0.0 0.8 405.7 400.0 0.7
Single Point Calibration Chart
450 - "
5" © 400 ig?
< 350 ,f:
:E: 300 /'
$ 250 / -
4 2
a; 200 / ....... [
= 150 '
g 100 {— e
58 :y’/ W
0.00‘5

s report

NO Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604002 Page:1/1
Calibrated Date: 1-Apr-23
v "
PM O Onsite
Page:2/2

Test Function Value Norminal range Unit Before After Note
Date 1-Apr-23
Time 13.20
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) < 0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 4740 441.0
Ozone Flow 60-90 cc/min 76.0 76.0
PMT Detector 0-5000 mv 245 62.2
AZERO -20-150 my 8.6 67.5
HVPS 400-900 constant Y 839.0 836.0
DCPS 2500 +/- 200 mV - -
RCCLL TEMP 60+ 1 Dreeges C 50.0 50.0
BOX TEMP 20-35 Dreegee C 345 30.5
PMT TEMP 7 +-1 Dreegee C 7.0 71
1ZS TEMP 50+/- 4 Ureegee C - -
MOLY Temp 315 +/- 5 Dreegee C 315.0 3144
RCEL PRES 4-10 contant IN-Hg-A 4.20 7.90
SAMP PRLCS 20-30 contant IN Hg A 298 28.6
NO Slope 1+/-03 1.256 1.032
Nox Slope 1+-03 1.232 1.048
NO Offset -10 to + 150 mV 4.50 6.90
NOx Offset -10 to + 160 mv -5.00 -1.50
Span and Cal Values
Zero Value NO 0 ppb 4.0 0.3

NOx 0 ppb 6.1 0.8
Span Value NO 400 ppb 410.5 403.0

NOx 400 ppb 412.0 405.7

Calibrate By:
Date:
nis report sholl not ke reproduced excapt dlwithout the written approvel
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604003
Calibrated Date: 1-Apr-23
PM L]

Instruments Information

Onsite

Page:1/1

Analyzer Type: NO/NO2/NOx Analyzer
Model: T200

Manufacturer API
S/N: ENOAIT20002469

Calibration System

nig repoert shall not be reproduced except infullwithout the vritten agproval

MAKWIN 3-16 (BNAISHANISADUIBULATRILDIR)

_ Calibrator Unit Standard Gas
Difutor Model ESA MGC101 NO Conc 4458 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature___26.5 ‘C Humidity:_ 50 %RH
Calibration Check ( Before adjust)
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) {ppb) (ppb) Drift%
NO 31 0.0 31 408.0 400.0 1.0
NO, 0.4 0.0 0.4 2.0 0.0 0.2
NOx 3.5 0.0 3.5 410.0 400.0 1.2
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.5 0.0 0.5 401.2 400.0 0.1
| NO, 0.4 0.0 0.4 1.9 0.0 0.2
NOx 0.9 0.0 0.9 403.1 400.0 0.4
Single Point Calibration Chart
450 1 410.0
) 400 403.1
= 350 ""
g Pl
5 300 >l
3 250 o — i
qh’ 200 / ------- Aren
% 150 —
= 100
50 '3.3/_ _____
0
0.0%°
NO Reference Value (ppb)
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NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604003 Page:1/1
Calibrated Date: 1-Apr-23
v -
PM O Onsite
Page:2/2
Test Function Value Norminal range Unit Before After Nota
Date 1-Apr-23
Time 13:30:00 AM
Range 0.00 - 500.00 PPB PPB 500 500
Stability (Zevo Gas) <0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 505 480
Ozone Flow 60-90 cc/min 79 72
PMT Detector 0-5000 my 26.2 29.3
AZERO -20-150 mV 56.0 55.0
HVPS 400-900 constant \ 755 755
DCPS 2500 +i- 200 mv -
RCELL TEMP 50+/- 1 Nrargee G 50 50
BOX TEMP 20-35 Dreegee C 30.2 32.0
PMT TEMP 7 +-1 Dreegee C 7.2 7.2
1ZS TEMP 50+/- 4 Dreegee C - -
|MOLY Temp 315 +1- § Dreegee C 315.0 315.0
RCEL PRES 4-10 contant IN-Hg-A 4 5
SAMP PRES 20-30 contant IN-Hg-A 79 29
NO Slope 1+/-03 0.890 1118
Nox Slope 1+/-0.3 0.911 1.048
NO Offset -10 to + 150 mVY 12.9 22
NOx Offset -10 to + 150 mvV 2.4 9.1
Span and Cal Values
Zero Value NO 0 ppb 3.1 0.5
NOx 0 ppb 35 0.9
Span Value NO 400 ppb 408.0 401.2
NOx 400 ppb 410.0 403.1

Calibrate By :

Date:

nis report shal not be reproduced except Infullwithout the wiitten agprovat

MAKUIN 3-16 (BNAISHANISADUIULATDILBTIR)


LENOVO
Rectangle

LENOVO
Rectangle


vty dRe dwwane duasgiiun {19m

A% Ji
g nee lSS Neediss Supply Instrument Co., Ltd.

536 UDELAUA T UWHLNUR WHUWA AT 16160 536 Soi Hangkhae 7 Bangkhae 8angkhae Bungkok

Tol, G2-B02-3%30-2 Fax, 02-502.3984 Llinfo@neediys.com

NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604004
Calibrated Date: 1-Apr-23
PM O

Instruments Information

Page:1/1

Onsite

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer AP|
Model: 200E S/N: ENOAI200E00305
Calibration System
. Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 4468 PPM
S/N: 792 S0O2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 26.5 °C Humidity:_ 50 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppPb) (ppb) Drift%
NO 42 0.0 42 411.0 400.0 1.4
NO, | 4.1 0.0 a1 4.0 0.0 0.5
NOx 8.3 0.0 8.3 4150 400.0 1.8
Calibration Check ( After adjust )
Zero Span
GAS Reading Value | Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.4 0.0 0.4 400.8 400.0 0.1
NO, 01 | 00 0.1 1.5 0.0 0.2
NOx 0.5 0.0 0.5 402.3 400.0 0.3
Single Point Calibration Chart
450 4150
) 400 —ZM 4023
= 3850 e
(=] -
s 300 —
3 250 _ -
= 200 7 — | e s
4 150 // —
g 100 —
50 :y
0
0.0%®°
NO Reference Value {ppb)
nis report shall net be resroducsd except infullwithout the wiitten approva!
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S35 TOHUMNUA 7 LANLUA (URLUA NTIMWY 10160 536 Soi Bongikhae 7 Bangkhae Bangkhae Bangkok
Tl OR-B802-5980-2 Fox, C2-802-2958 E.nfo@sadisas com

NOx Analyzer Verification Test Report

Calibration Report No.: AP-N6604004 Page:1/1
Calibrated Date: 1-Apr-23
v -
PM O Onsite
Page:2/2
Test Function Value Nomminal range Unlt Bafore After Note
Date 1-Apr-23
Time 13:25
Range 0.00 - 500.00 PPB PPB 500.0 500.0
Stability (Zero Gas) <0.2 PPB 0.5 0.2
Sample Flow 500+/- 50 cc/min 4740 441.0
Ozone Flow 60-90 cc/min 76.0 76.0
PMT Detactar 0-5000 mv 24.5 82.2
AZERO -20-150 mV a.6 67.5
HVPS 400-900 constant \ 839.0 836.0
DCPS 2500 +/- 200 mV - -
RCLCLL TCMP 50t/ 1 Droagoo C 50.0 50.0
BOX TEMP 20-35 Dreagee C 345 30.5
PMT TEMP 7+ Dreegee C 70 71
1ZS TEMP 50+/- 4 Dreegee C - -
MOLY Temp 315 +/- 5 Dreegee C 315.0 3144
RCEL PRES 4-10 contant IN-Hg-A 4.20 7.80
3AMP PRC3 20-30 contant IN-Hg-A 209 286
NO Slope 1+/-03 1.256 1.032
Nox Slope 1+/-03 1.232 1.048
NO Offset -10 to + 150 mv 4.50 6,90
NOx Offset -10 to + 150 my -5.00 -1.50
Span and Cal Values
Zero Value NO 0 ppb 4.2 0.4
NOx 0 ppb 83 0.5
Span Value NO 400 ppb 411.0 400.8
NOx 400 ppb 415.0 402.3

Calibrate By:

Date:

hie report shall not ba reproduced except infullwithoul

e written ROV C
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Neediss Supply Instrument Co., Ltd.
336 Soi Bangkhae 7 Bangkhae Bangkhae Bangkok

Tel N2~-B802-3980-2 Fax. CR-302-3788 Lunfo@neeciss.com

SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6604005
Calibrated Date: 1-Apr-23

PM ] onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: ESOAI100A01175
Calibration System
_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 264 °C Humidity:_ 50 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) {ppb) (ppb) (ppb) (ppb)
Before 0.0 52 5.2 400.0 397.0 -04
After 0.0 0.7 07 400.0 400.1 0.0
Single Point Calibration Chart
500 4
400 X
o
% 300 / e BEfOrE
8 200 ---=- After
o /
100
0 .
0 Reference (ppb) 400

Ris report shall riot be reproduced except infullwitnout the written approvs
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S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6604005
Calibrated Date: 1-Apr-23

vl pm L] onsite

Page:2/2
Test Function Value Normninal range Unit Before After Note
Date 1-Apr-23
Time 13:10
Range 50 - 20000 N PPB 500 500
Stability (Zero Gas) <0.2 PPB 0.6 02 o
Sample Flow - 650 (+/- 50) ' cc/min 663 659 o
PMT Detactor 0 - 5000 Rl v 6.5 345
Norm PMT Detector ) 0-s000 | W 34.1 328 IR
HYPS - 400-900 constant ] v T 79 648 o
DCPS 2500 (+- 200) 1T a1 = -
RCELL TEMP 50 (+/- 1) I oreegeec | 50 50
BOX TEMP 20-40 ) Dreegee G 3.1 327 N
PMT TEMP 7 (+1-1) ' "~ Dreegee C 8.0 8.0
UV lamp 1000-4900 mv 4034.0 4034.0
Lamp Ratio 30-120 % 114.0 114.0
STR. Light (Zero Gas) <100 PPB 29 29 )
Dark PMT (-50) - (+200) mv 447 YT o R
IS;rk lamp (-50) - (+200) mV 5.1 5.1
SAMP PRES ' "~ |2030 contant | IN-Hg-A i 28.1 278 o
Electric Test/Optic Test
PMT Volts 2000 (+I- 500) mv 2004 2020
S02 Conc — liooo (+-250y | PPB 1002 | 1010 |
502 Slope 1 (+- 0.3) - 0.920 0866 T
SO2 Offset ' <250 mv 65 130.1 | ]
Stability at Zero <02 - PPB 0.1 01 = |
Stability at Span <2 ppb @ 400 ppb  PPB 0.6 02 )
Gas Test Response
Zero Gas (0.00 PPB) ) ppb 5.2 0.7
Span Gas (400 PPB ) 400 S 397.0 400.1 + 5% of Range

Calibrate B Approve By :

Da Date

nis report shall not be raproduced excepT Infullwithout the wiitten aoorove
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Neediss Supply Instrument Co.. Ltd.

536 HOERINUA T WUNUNUR LYEUNUA NTIWWY 10160 536 Sof Bungkhae 7 Bangkhaoe Banglkhae Bangkok
Tol 02-802-3980-2 Fax, C2-802-3988 E.info@naediss.cam

¢

SO2 Analyzer Verification Test Report

Calibration Report No.: AP-56604001
Calibrated Date: 1-Apr-23 '

pm [ onsite

Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: T100 SIN: ESOAIT10002032

Calibration System

Calibrator Unit ~Standard Gas

Dilutor Model ESA MGC101 NO Conc 44.68 PPM

S/N: 792 S02 Conc 45.34 PPM

ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM

S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__26.8 °C Humidity:_ 50 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) (ppb} {ppb}

Before 0.0 2.5 25 400.0 407.7 1.0
After 0.0 0.8 0.8 400.0 402.1 0.3

Single Point Calibration Chart

500 ;

400

300 _ g BefOre

200 / =-—s==~- Afler
100
0 /

0

Reading (ppb)

400

Reference (ppb)

hig report shall not be regroduced excopt infull without the written spprove
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Neediss Supply Instrument. Co., Ltd.

536 ADEUNGA T WIIIENWA WALUA NTVWY 10160 536 Soi Bungkhae 7 Bangkhae Bangkhae Bangkak
Tal 02 -8012-3G80-2 Fox, 02-802-23988 info@readizs.com HIEEEE——

SO02 Analyzer Verification Test Report

Calibration Report No.: AP-S6604001
Calibrated Date: 1-Apr-23

pM  [J onsite
Page:2/2

Test Function Value Norminal range Unit Béfore After Nots

Date 1-Apr-23

Time 13:10

Range 50 - 20000 PP 500 500

Stability (Zero Gas) <0.2 PPB 0.6 0.2

Sample Flow 650 (+/- 50) cclmin 663 659

PMT Detector 0 - 5000 mv 36.5 345 ]
Norm PMT Detector {0 - 5000 a mv 341 32.8 o

Hops 1400-900 constant v 719 648 =K
DCPS 2500 (+/- 200) mvo . iR
RCELL TEMP 50 (+/- 1) Dresgee C 50 50

BOX TEMP 2040 Dreegee C 341 327

PMT TEMP 7 (+-1) Dreegee C 8.0 8.0

UV lamp 1000-4900 mv 4034.0 4034.0

Lamp Ratio 30-120 % 114.0 114.0

STR. Light (Zero Gas) <100 PPB 29 29

Dark PMT (-50) - (+200) mv 447 447

[Dark lamp (-50) - (+200) mv 5.1 5.1

SAMP PRES 20-30 contant IN-Hg-A 28.1 27.8
|Electric Test/Optic Test

PMT Volts 2000 (+/- 500) mv 2004 2020

SO2 Conc o 1000 (+/- 250) PPB 1002 1010

S02 Slope 1(+-03) R 0.920 0.866

S02 Offset < 250 mv 65 130.1 I )
Stability at Zero <02 PPB 0.1 0.1

Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2

Gas Tast Response

Zero Gas (0.00 PPB) 0 ppb 25 0.8

Span Gas (400 PPB ) 400 ppb 407.7 402.1 + 5% of Range

mis report shall not te reproduced except infullwithout e wiitten oppeava
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SO2 Analyzer Verification Test Report

Calibration Report No.: AP-S6604004
Calibrated Date: 1-Apr-23

PMm L] onsite
Instruments Information Page:1/2
Analyzer Type: SO2 Analyzer Manufacturer API
Model: 100A S/N: NSOAI100A00632
Calibration System
_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 268 °C Humidity:_ 50 _%RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) {ppb) (ppb) {ppb) (pph)
Before 0.0 3.9 3.9 400.0 385.0 -1.9
After 0.0 1.3 1.3 400.0 412.0 1.5
Single Point Calibration Chart
500 1
400 —a X
5
S 300 S ——s—— Before
;", -
o
é 200 7 -==x-- After
100
0 /
0 Reference (ppb) 400

nis report shall not be raproduced except infullwithout the witten approve
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Tal. O2-302-3230-2 Fox, CZ-302.3958 Einfo@nesdiss com

S02 Analyzer Verification Test Report

Calibration Report No.: AP-S6604004
Calibrated Date: 1-Apr-23

Y/ pm [ onsite
Page:2/2
Test Function Value Norminal range Unit Before Aftar Nota
Date 1-Apr-23
Time 13:10
Range 50 - 20000 i PPB 500 500
Stabilty (Zero Gas) <02 PPB 0.6 02
Sampls Flow 650 (+1- 50) ccimin 663 659 -
PMT Dstactor 0 - 5000 v 36.5 34.5
Norm PMT Detector ~ |o- 5000 mv Hi § 34.1 32,8 |
Hwes 400-900 constant ' v - 719 648
DCPS 2500 (+/- 200) mv = . B 0
RCELL TEMP 50 (+-1) N Dreegee C 50 50
BOX TEMP 20-40 Dreegee C 1 341 32.7 i
PMT TEMP 7 (+1-1) _ Dreegea C 8.0 8.0
UV tamp 1000-4900 mv 4034.0 4034.0
Lamp Ratio 30-120 % 114.0 114.0
STR. Light (Zero Gas) <00 PPB 29 29
Dark PMT (-50) - (+200) my 447 447 o
Dark lamp (-50) - (+200) mv 5.1 5.1
SAMP PRES 20-30 contant IN-Hg-A TY 278
Electric Test/Optic Test
PMT Volts 2000 (+/- 500) mv 2004 2020
SO2 Conc B 1000 (+/- 250) PPB 1002 1010
502 Slope 1 (+1-0.3) . 0.920  0.866 |
SO2 Offset < 250 mv 65 130.1
Stability at Zero <02 ~ PPB 0.1 0.1
Stability at Span < 2 ppb @ 400 ppb PPB 0.6 0.2
Gas Test Response
Zero Gas (0.00 PPB) 0 ppb 3.9 1.3
Span Gas (400 PPB ) 400 ppb 385.0 412.0 + 5% of Range

Calibrate By : Approve By :

Date: Date:

Neediss Supply Instruinen
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Tal 0D2-802-3980-2 FFax, C2-802-3988 E.nfo@neadiss.com
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6604003
Calibrated Date: 1-Apr-23

pm [ Onsite

Instruments Information

Analyzer Type: SO2 Analyzer
Model: AF22e

Page:1/2

Manufacturer Environnement SA.,France
S/N: NSOESAAF32E453

Calibration System

. Cz_alibrator Unit Standard Ga_s
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 268 °C Humidity:_ 50  %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Drift%
(ppb) (ppb) (ppb) (ppb) (ppb)
Before 0.0 14 1.4 400.0 398.0 -0.3
After 0.0 0.6 0.6 400.0 402.0 0.2
Single Point Calibration Chart
500 -
400 /\(
o
g 300 ~mi-— Bafore
® 200 == om=- After
P2 /
100
0 /
0 Reference (ppb) 400

hig report shall not be reproduced except infullwithout the written approval
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¢

Tl OD-ARCT 3950 -2 Tax, GX-2302-2788 unfoegmeadsscom

SO02 Analyzer Verification Test Report

Calibration Report No.: ES-56604003
Calibrated Date: 1-Apr-23

PMm [ onsite

AAKUIN 3-16 (BNAISHANISADUWIBULAIBILDIR)

Page:2/2
Analyzer Signal Values
Date | 1-Apr-23 |Time | 13:11:00| |
Power Supplies
Option 0.00 mv +5 V Sensor 5 \Y
+4 v 4068 mv +33V 3.3 | Y
24 V ! 24.1 v +12 V 1.9 v
Sy I Y JIViamp 443 mA
24V 1.2 ' A |
SeiineiEonch
Dark UV sig. 0 _ mV Dark PM sig. il 88 mv
UV ref. 0 v |PMref, 0 mv
UV sig. | can mv PM sig. 138.6 mv
Ref.ratio 0 Meas ratio 0.34
Mean sig, 0.7 Raw trend 1
Raw sig. 244 ppb inst.meas. 22.8 ppb
1 UV Lamp 447 mA HV PM 2626.80 mV
Sample :
Internal Temp. I 1 - deg.C Chamber T, p 50 deg.C
Gas Pr. 970 hPa Pump Pr. 3555 hPa
Flow ) 187 ~h N

€ neediss
Calibrate By :
Date:
mis repert shall not be reproduced except infullwithout the wiitTen aoorovst o
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Neediss Supply Instrument Co., Ltd.
536 Soi Bangkhae 7 8angkhae Bangkhae Bangkok

SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6604002
Calibrated Date: 1-Apr-23

pm [ onsite

Instruments Information

Page:1/2

Analyzer Type: SO2 Analyzer
Model: AF22e

Manufacturer Environnement SA. France
S/N: NSOESAAF32E454

Calibration System

_ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762

Environment: Temperature_ 255 °C Humidity:__ 69 %RH
Calibration Report
Zero Span
Status Reference Reading Drift Reference Reading Orift%
{ppb) {ppb) {ppb) {ppb) {ppb)
~ Before 0.0 47 4.7 400.0 398.0 -0.3
After 0.0 01 0.1 400.0 403.0 0.4
Singlé Point Calibration Chart
500 1
400 X
5 /
g 300 g BefOrE
§ 200 ---x--- After
* / I
100
0
0 Reference (ppb) 400
his report shall not be reproduced except infullwithout The writtzn approvs
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SO2 Analyzer Verification Test Report

Calibration Report No.: ES-S6604002
Calibrated Date: 1-Apr-23

pm L] Onsite

_Page:2/2
Analyzer Signal Values
Date | 1-Apr-23 |Time | 13:11:00] |
Power Supplles
Option 0.00 mV +5V Sensor | 5 v
+4 vV 4068 mv/ +3.3V 33 v
24V ' ) 24.1 v +12V 11.9 Y
+5V - 5 v | UV tamp 443 mA
[+24 V - 12 A e '
SotjisaliBsnch
Dark UV sig. 0 my Dark PM sig. 88 mv
UV ref. o0 mv PM ref. 0 mv
UV sig. _ B 24.1 mv PM sig. 1386 mV
Ref ratio 0 Meas ratio 0.34
Mean sig. 0.7 Raw trend 11
Raw sig. 244 ppb inst.meas. 22.8 ppb
| UV Lamp 447 mA HV PM 2626.80 mV
Sample
Internal Temp. 319 deg.C Chamber T. 50 deg.C
Gas Pr. ) | 970 hPa Pump Pr. 3555 hPa
Flow 18.7 i - ' —
Sheediss
trumen
Calibrate By: prove By
Date: Date

Ris report chall ot be raproduced exceot infullwithout the wiilten oporowsi o
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

fssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 September, 2022 Certification No. 314/22
Page : I of 6

Object : Lﬂ%\aﬁﬂm‘q@ffmqmﬁﬂuﬁwm

Manufacturer Novalynx

Type : Data Logger 110-WS-25DL-D

Serial No. ! EWSNV110WS2507

Customer J Envilab Co.,Ltd.(Head Office)

540.540/1 Soi Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.6 hPa

NATIONAL STANDARD WIND TUNNEL  :Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Piotting Board
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at O - 20 m/sec

STANDARD THERMOMETER

Calibrated by ;
Mr. Watcharapo
Mechanical Engineer

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2507 Certification No. 314/22
2 September, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches 20 | m/sec m/sec m/sec
1.00 = - - 0.9 0.10
3.02 “ o - 2.7 032
5.00 E - - 4.9 0.10
7.04 - - - 7.0 0.04
9.02 - - = 89 0.12
11.01 - = - 11.1 -0.09
13.01 " = - 13.2 -0.19
15.01 . “ = 15.0 0.01
17.02 - = = 17.2 -0.18
20.02 - = = 20.5 -0.48
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 90
180
270

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor modcl

EWSNV110WS2507

Certification No. 314/22

2 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Corrsction

Pressure Pressure

1010.31 1009.89 0.42
1010.60 1010.16 0.44
1010.38 1009.89 0.49
1010.23 1009.63 0.60
1009.93 1009.34 0.59
1009.66 1009.09 0.57
1009.41 1009.09 0.32
1009.13 1008.83 0.30
1008.96 1008.56 0.40
1008.58 1008.29 0.29
1008.25 1008.03 0.22
1007.57 1007.23 0.34
1007.27 1006.96 0.31
1007.04 1006.70 0.34
1006.63 1006.43 0.20
1010.02 1009.63 0.39
1008.77 1008.29 0.48
1008.67 1008.03 0.64
1007.63 1007.50 0.13
1007.40 1007.23 0.17

Average

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNVI110WS2507 Certification No. 314/22
2 September, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c c
45.5 454 0.1
30.5 30.4 0.1
15.2 15.2 0.0

Mechanical Engineer

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2507 Certification No. 314/22

2 September, 2022 Page : 5 of 6
Standard Relative Humidity Sensor Reading
Humldity Reading Correction
% R.H. % R.H. % R.H.
85.6 83.4 2.2
60.4 60.0 04
423 434 1.1

Mete

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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Date of Issue 2 September, 2022 Certification No. 314/22

Page : 60of 6
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

Issued by : Calibration & Test Section : Meteorological Instruments Bureau

Datc of Issu¢ 1 September, 2022 Certification No. 313/22
Page : 1 of 6
Object : witesilanmadagrieninen
Manufacturer : Novalynx
Type : Data Logger 110-WS-25DL-D
Serial No. EWSNV110WS2509
Customer : Envilab Co.,Ltd.(Head Office)

540.540/1 Sci Bangkhae 7, Bangkhae, Bangkhae
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1008.7 hPa

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Platting Board
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-Q0AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at 0 - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

: Thermoschneider No.91880Z “Uu?

eter Vai la;? g6 PTE220 Ny <

STANDARD |

Calibrated by :
Mr. Watcharay

Mechanical Engineer

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNVI1I0WS2509 Certification No. 313/22
| September, 2022 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = - - 04 0.60
3.02 - - - 27 0.32
5.00 = - = 4.6 0.40
7.04 - - = 6.9 0.14
9.02 - = - 9.0 0.02
11.01 =z - - 111 -0.09
13.01 - - = 13.1 -0.09
15.01 - - - 15.0 0.01
17.02 - - - 17.0 0.02
20.02 . = - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 89
180
270

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2509
Certification No. 313/22
1 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.31 1009.62 0.69
1010.60 1008.93 0.67
1010.38 1009.86 0.52
1010.23 1008.60 0.63
1009.93 1009.33 0.60
1009.66 1009.07 0.59
1009.41 1008.80 0.61
1009.13 1008.53 0.60
1008.96 1008.27 0.69
1008.58 1008.00 0.58
1008.25 1007.74 0.51
1007.57 1007.20 0.37
1007.27 1006.94 0.33
1007.04 1006.67 0.37
1006.63 1006.40 0.23
1010.02 1009.47 0.55
1008.77 1008.24 0.53
1008.67 1008.17 0.50
1007.63 1007.20 0.43
1007.40 1006.94 0.46

Average

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2509 Certification No, 313/22
1 September, 2022 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
K °C ‘c
455 455 0.0
305 30.5 0.0
15.2 15.4 -0.2

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNVI110WS2509  Certification No. 313/22
1 September, 2022 Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.

85.6 81.7 3.9

60.4 571 3.3

423 38.6 3.7

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)



LENOVO
Rectangle

LENOVO
Rectangle


Date of Issue 1 September, 2022 Certification No. 313/22

Page: 60of 6
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 2 September, 2022 Certification No. 316/22
Page : 1 of 6

Object : wirasflansaatagniianine

Manufacturer : DYACON

Type H Data Logger CM-1

Serial No. 130129 ID No. : NWSDCMS 1200129

Customer ; ENVILAB Co.,Ltd.

540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae,
Bangkok 10160, Thailand.

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1010.3 hPa

NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563

: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.I.S.T. Test Reference Number 731/241460 : Standard Velogcity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION : Standard Velocity at O - 20 m/sec

STANDARD THERMOMETER : Theodor Friedrich ; Dry No.8390/94 Wet No. 8389/94

STANDARD BA
Calibrated by ;
Mr. Watcharapo

Mechanical E

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)


LENOVO
Rectangle

LENOVO
Rectangle


THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensar model NWSDCMS1200129 Certification No. 316/22
2 September, 2022 Serial No. 1198 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches H20 | m/sec m/sec m/sec
1.00 = 8 = 1.0 0.00
3.02 = - - 29 0.12
5.00 - - - 49 0.10
7.04 - 5 = 6.9 0.14
9.02 < - - 89 0.12
11.01 - = " 11.0 0.01
13.01 - - - 12.9 0.11
15.01 e - = 15.0 0.01
17.02 - - - 17.0 0.02
20.02 - - - 20.1 -0.08
Wind Aloft Plotting Board.
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90 91
180
270

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Presure Model TPH-1 C

Serial No. 6235 Certification No. 316/22
2 September, 2022 Page : 3 of 6
Standard Barometer Tested Barometer Correction

Pressure Pressure

1010.31 1010.10 0.21
1010.60 1010.20 0.40
1010.38 1010.00 0.38
1010.23 1009.70 0.53
1009.93 1009.50 0.43
1009.66 1009.20 0.46
1009.41 1009.00 0.41
1009.13 1008.80 0.33
1008.96 1008.60 0.36
1008.58 1008.20 0.38
1008.25 1007.90 0.35
1007.57 1007.30 0.27
1007.27 1007.00 0.27
1007.04 1006.70 0.34
1006.63 1006.30 0.33
1010.02 1009.80 0.22
1008.77 1008.50 0.27
1008.67 1008.40 0.27
1007.63 1007.40 0.23
1007.40 1007.10 0.30

Average

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Temperature Model TPH-1 C Certification No. 316/22

2 September, 2022 Serial No. 6235 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction
‘c ‘c €
455 455 0.0
30.5 304 0.1
15.2 15.2 0.0

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor Humidity Model TPH-1 C Certification No. 316/22
2 September, 2022 Serial No. 6235 Page : 5 of 6

Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H.

85.6 87.4 -1.8

60.4 61.2 -0.8

42.3 42.7 -0.4

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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Date of Issue 2 September, 2022 | Certification No. 316/22

Page: 6of 6
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 21 February, 2023 Certification No. 068/23

Page : 1 of 6
d - v m o
Object mem)mqmmﬂuﬂmwm
Manufacturer Novalynx
Type Data Logger 110-WS-25DL-D
Serial No. ! EWSNV110WS2501
Customer ENVILAB Co.,Ltd. (Head Office)
540, 540/1 Soi Bangkhae 7, Bangkhae,
Bangkok 10160, Thailand.
Calibration Condition : Temperature o51 °C  Barometric Pressure 1011.6 hPa

NATIONAL STANDARD WIND TUNNEL - Thermal Anemometer 642 S/N 91563

- HOOK GAGE NO 1425 - Wind Aloft Plotting Board

N.I.8.T. Test Reference Number 731/241460

: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029  (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER - Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94

- Thermoschneider N0.918802

meter Vaisala T, @ﬁ&'ﬂ\éjﬁ 20015
ah )("

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2501 Certification No. 068/23 ]
21 February, 2023 Page : 2 of 6 i
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER :
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction '
m/sec inches H20 | inchesH20 | m/sec m/sec m/sec ;
1.00 . - - 03 0.70
3.02 & A - 2.5 0.52 :

5.00 - - - 49 0.10

7.04 - 4 = 6.9 0.14

9.02 - = - 8.9 0.12

11.01 - - - 10.8 0.21

13.01 - - - 12.8 0.21

15.01 - - - 14.8 0.21
17.02 - - - 17.1 -0.08 L
20.02 A - - 21.0 -0.98 r

Wind Aloft Piotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION 4
0 0 :
90

180

270

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁaﬁfm)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2501
Certification No. 068/23
21 February, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Correction
Pressure Pressure
1015.44 1015.32 0.12
1012.89 1013.30 -0.41
1012.60 1012.71 -0.11 |
1012.46 1012.41 0.05 :
1011.79 1011 81 -0.02 ,
1011.30 1011.21 0.09 |
1009.87 1009.71 0.16 |
1009.66 1009.42 0.24 :
1009.40 1009.12 0.28 1
1008.71 1008.52 0.19
1009.00 1008.82 0.18
1009.28 1008.12 0.16
1009.94 1009.71 0.23
1010.66 1010.61 0.05 :
1011.21 1011.21 0.00
1013.01 1013.60 -0.59
1013.40 1013.90 -0.50 i
1012.91 1013.30 -0.39 1
1012.44 1012.70 -0.26 ]
1008.09 1007.92 017 L'
Average i

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m) 2
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THAI METEOROLOGICAL DEPARTMENT

Bangkok 10260 Tel. 081-454-2804,0-2399-0469

4353 Sukhumvit, Bangna,

The Result of Calibration

Sensor model EWSNV110WS2501 Certification No. 068/23
21 February, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction

‘c ‘c C
45.1 44.8 0.3
30.2 30.1 0.1
15.6 15.5 0.4

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2501 Certification No. 068/23

21 February, 2023 Page : S of 6
Standard Relative Humidity Sensor Reading
Humidity Reading Correction Ir
% RH. % R.H. % R.H. :
88.5 85.3 3.2 '
61.4 58.5 2.9 :'
41.2 394 1.8

AT WL e T T

=

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m)
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Date of Issue 21 February, 2023 Certification No. 068/23

Page: 60f 6
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

Calibration Certificate

lssued by : Calibration & Test Section ¢ Meteorological Instruments Bureau

Date of Issue 21 February, 2023 Certification No. 069/23

Page : 1 of 6

Object : ianailansaadngrileninen
Manufacturer @ Novalynx

Type : Data Logger 110-WS-25DL-D
Serial No. EWSNV110WS2503

Customer ENVILAB Co. Ltd. (Head Office)

540, 540/1 Soi Bangkhae 7, Bangkhae,

Bangkok 10160, Thailand.

Calibration Condition : Temperature 251 °C  Barometric Pressure 1011.9 hPa

NATIONAL STANDARD WIND TUNNEL - Thermal Anemometer 642 S/N 91563

- HOOK GAGE NO 1425 - Wind Aloft Plotting Board

N.1.S.T. Test Reference Number 731/241460

- Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)

Serial Number 110730029  (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

STANDARD THERMOMETER

Mechanical kEngineer

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m)

: Theodor Friedrich : Dry No.8390/94 Wet No. 8389/94
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration |

Sensor model EWSNV110WS2503 Certification No. 069/23
21 February, 2023 Page : 2 of 6
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Veloeity Velocity Correction |
m/sec inches 120 | inches H20 | m/sec m/sec m/sec :l
1.00 = - - 0.4 0.60
3.02 . - - 2.8 0.22
5.00 - - - 4.5 0.50
7.04 - = - 7.0 0.04 '
9.02 ¥ - - 9.0 0.02
11.01 = c - 11.0 0.01
13.01 - = - 12.8 0.21 |
15.01 - = 3 14.8 0.21 E
17.02 i - - 16.8 0.22
20.02 - - - 20.3 -0.28 [
|
Wind Aloft Plotting Board. ,"
US.DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRETION TESTED WIND DIRECTION
0 0
90
180
270

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2503
Certification No. 069/23
21 February, 2023 Page : 3 of 6
Standard Barometer Tested Barometer Correction
Pressure Pressure
1015.44 1015.91 -0.47
1012.89 1013.72 -0.83
1012.60 1013.45 -0.85
1012.46 1013.11 -0.65
1011.79 1012.63 -0.84
1011.30 1012.09 -0.79 ‘
1009.87 1010.71 -0.84 |
1009.66 101044 -0.78 E
1009.40 1010.16 -0.76 '
1008.71 1009.89 -1.18 II
1009.00 1010.16 -1.18 [
1009.28 1010.44 -1.16
1009.94 1010.71 0,77 4
1010.66 1011.53 -0.87 ‘
1011.21 1011.81 -0.60 {
1013.01 1013.45 -0.44 }
|
1013.40 1014.27 -0.87
1012.91 1013.45 -0.54 l
1012.44 1013.17 -0.73 [
1008.09 1009.34 -1.25 '
Average

e e et ey

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m)
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THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Sensor model EWSNV110WS2503 Certification No. 069/23
21 February, 2023 Page : 4 of 6
Standard Temperature Sensor Reading
Temp. Reading Correction

‘C o ‘c
45.5 451 0.4
30.2 30.1 0.1
154 15.6 -0.2

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m)
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THAT METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-454-2804,0-2399-0469

The Result of Calibration |

Sensor model EWSNV110WS2503  Certification No. 069/23 ‘

21 February, 2023 Page : 5 of 6 |
Standard Relative Humidity Sensor Reading
Humidity Reading Correction
% R.H. % R.H. % R.H. ,
83.5 79.5 4.0 ?
62.4 59.9 25
425 41.2 1.3

AIANUIN 3-16 (Laﬂmsmamiaa‘uLﬁ&mm‘%aaﬁai’m)
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Date of Issue 21 February, 2023 Certification No. 069/23

Page: 60f 6
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-66/0123 MTC No. EEL. BP. 76/1165

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Acoustic Calibrator Temperature 1 (23+3)°C
Manufacturer :CESVA Relative Humidity : (50 + 15) %

Model :CBO11 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : T252953

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.
Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was
measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt - 28 Nov. 2022
Date of Calibration : 2 Dec. 2022

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR,

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tarmbon Khtong Ha. Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-rnail : sumalee@listr.or,th
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CALIBRATION 1037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0123 ' MTC No. EEL. BP. 76/1165
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test =94 dB re 20puPa at 1000 Hz
Acoustic Qutput in dB re 20plPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.92 -0.08 £0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty - Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.0 0.0 +1.5 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1.30 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Approved by :

Date of Calibration : 2Dec. 2022

Date of Issue : 2Dec. 2022
End of Certificate

The results relate only to the items tested/calibratec _‘r':‘(f?. o
Advertising the Report/Certificate and publicily of the results except in full are prohibited unless written permissi

on is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr,or.th
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CALIBRATION 0015

Request No.  22-66 /0307 MTC No. PSL-H 0140/ 66

Certificate of Calibration

Customer : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
Item : Thermo-Hygrometer (Area Heat Stress Monitor)
Model /Type : hs-32
Serial Number : MCEOQ010015
Manufacturer : METROSONICS
Date of Request : 6 February 2023
Date of Calibration : 1 March 2023

The certifies the above equipment was calibrated in accordance with the recognised International
Standard ISO/IEC 17025:2017 and the operation according to procedure no. WI.CP.18.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor & = 2, which for a normal distribution

corresponds to a coverage probability of approximately 95 %.

Calibrated b Approved b

Dirostors"
VY TICTR
Photometry and Temperéature Standm Laboratory

Ref No: 2012266020600526010
Issued Date : 8 March 2023

Page 1 of 4

The results relate only to the items tested/calibrated or va
Advertising the Report/Certificate and publicily of the results except in full are prohibited unless wri

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel, (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mltc@tistnor.th E-mail : sumalee@tistr.or.th
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CALIBRATION 0015

Request No.  22-66/ 0307 MTC No. PSL-H 0140/ 66

Description of Unit Under Calibration :

Customer : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae7, Bangkhae, Bangkok, 10160
[tem : Thermo-Hygrometer (Area Heat Stress Monitor)
Serial Number : MCEO010015
Calibration Required : ~ Temperature at (20, 30, 40) °C
Ambient Condition : Ambient temperature (23 * 3) C
Relative humidity (55 + 20) %
Laboratory Address : Photometry and Temperature Standards Laboratory

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Samutprakan

Reference Standard :

Digital Thermometer with Sensor, Model : F250H, S/N : 9345 008 2331, Sensor RTD Probe
No. RTD-01 and RTD-02 which was calibrated by Industrial Metrology and Testing Service
Centre, Certificate No. PSL-T 0786/65.

The temperature scale in use of this laboratory is the International Temperature Scale of 1990.

Calibration Procedure :
The certifies the above equipment was calibrated according to procedure no. WL.CP. 18.

Support Equipment :
Temperature & Humidity Controlled Chamber, Model : 9141-5110, S/N : 1205101

Adjustments : NONE

Page 2 of 4

The results relate only to the items tested/calibrated or val
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless writt

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr.or.th E-mail : sumalee@tistr.or.th
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CALIRATION 0015

Request No. 22-66/ 0307

Results of Calibration :-

Table : Temperature Measurement @ Wet Bulb

( /) Without Adjustment

MTC No. PSL-H 0140/ 66

() After Adjustment

Average Average -Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
(°O) °O (°C) &F°0)
20.0 20.0 0.0 0.50
30.1 29.9 0.2 0.50
40.1 39.5 0.6 0.50

Table : Temperature Measurement @ Dry Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
4] °O) 0 *°0)
20.0 20.0 0.0 0.50
30.1 29.8 0.3 0.50
40.1 394 0.7 0.50

Page 3 of 4

The results relate only to the items tested/calibrated or
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland ~ Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592
E-mail : sumalee@tistr.orth

911 85/146

Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or.th

Tel. (66) 0 2577 9000
Fax. (66) 0 2577 9009
E-mail : rumpai@tistr.or.th Website:www tistr.orth
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CALIBRATION 0015

Request No.  22-66 /0307 MTC No. PSL-H 0140/ 66

Results of Calibration :-

Table : Temperature Measurement @ Globe Bulb

Average Average Correction Expanded
Measured Displayed Measured Uncertainty
Temperature of UUC of UUC of Measurement
°C) (°C) (°C) &*°0)
20.0 20.3 -0.3 0.50
30.1 29.8 0.3 0.50
40.1 393 0.8 0.50
Note : 1. This calibration was done without removing reservoir cover, white plates and

blackened copper sphere of the instrument.
2. The calibration data for instrument in this report is reported within the condition

existing at the time of measurement only.

...end of certificate...

Page 4 of 4

The results relate only to the items tested/calibrated or vatue assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang, Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samulprakan 10280, Thailand ~ Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel, (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8592

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th E-mail : mtc@tistr,or.th E-mail : sumalee@tistr.or.th
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Certificate of Calibration

Certificate Number

Customer

* SPR22060370-1

: Envilab Co., Ltd.

METROLOGY SYSTEM ( THAILAND ) CO., ;'l‘ll.

A
e\“\\_/"‘-“ﬂ"';
SNS—~.~%
ARLI bl Aocredids lon Basd
ACCREDITED

|

= -
= ~
Z, S
o 5
Dbyl CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT - 2050

Page: 1 of 3

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae Bangkok 10160

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Pulsar
44

PN1844

N/A

23°CtT 3°C
50 % T 15%
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

23 Jun 2022
27 Jun 2022
27 Jun 2023

28 Jun 2022

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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Calibration Report
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© Certificate Number :  SPR22060370-1 Page : 2 of 3
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z Reference Standards
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%2, Equipment Name Model Serial No. Certificate No. | Due. Date
=

) Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
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m Traceability

gi_ This certification is traceable to the International System of Unit maintained at !

o

53: TISTR - Thailand Institute of Scientific and Technological Research

3

=T

(<]
-

z2-261 (299) 8L ( puEeyl ) 022 U

2z

©E G

iBU

=

=
H

TSLEHIELHINRKINEE MMM

-~
o

LG

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR) wH1 88/146


LENOVO
Rectangle


o

 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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ANS1 Nationa! Accreditation Board

B
"{,/_-_—-..\/—?\\ ACCREDITED
K —— ST
TR CALIBRATION AND

DIMENSIONAL MEASUREMENT
ACT - 2050

Result of Calibration

Certificate No. :  SPR22060370-1 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.1 941 0.1 0.1 0.15
114 1141 114.1 04 0.1 0.15
Select  C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.2 94.2 0.2 0.2 0.15
114 114.2 114.2 0.2 0.2 0.15
Select Z Unit : dB
Standard UUC Reading . Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.2 94.2 0.2 0.2 0.15
114 114.2 114.2 0.2 0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%,
—- End of Certificate -
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INTERNATIONAL TESTING SERVICE CO., LTD

1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@itest-lab.com web site : www.itest-lab.com

NSC-TISI-TIS 17025
CALIBRATION 129

CALIBRATION CERTIFICATE

Issued date : 4 July 2022
Client Name : ENVILAB CO., LTD. (HEAD OFFICE)

Address :  540,540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok 10160.

Request No : C-2206 - 324

Laboratory No.: CAL- 324

Date of Request : 21 June 2022.

Date of Calibration . 1 July 2022.

1. Unit Under Calibration (UUC) :

Nomenclature : Digital Lux Meter Serial No.: 190600288
Maker : TENMARS Model : TM -720

2. Place of Calibration : Photometry Standard Laboratory, INTERNATIONAL TESTING SERVICE CO., LTD.

3. Range of Calibration : 1 Range

4. Condition of Laboratory : Ambient temperature : (25 + 2) °C and relative humidity (60 + 20) %.

5. Reference Standard : Standard Tungsten Halogen Lamp , Serial No.: 504011, which was calibrated on
2 April 2022, can be traceable to International System of Unit (Sl) through Electrical and Electronics
Institute Foundation for Industrial development, Certificate No.: CO20220052EA.

6. Support Equipment :

1. Photometric bench , 6.3 meter long.

2. DC. power supply, Serial No.: EJ 19A 009, Model : GPR-25H 300 , Maker : GW INSTEK.
3. Digital Multimeter , Model ; 34401A , S/N : MY44011212 and MY44011215.

4. Foot Candle / Lux Meter , Model : 407026, S/N : Q 558437, Maker : EXTECH.

7. Calibration Procedure :

The measurement was done in accordance with Wi-CP-01.The reported uncertg is based 8Q a standard

The Results shown in this certification report refer only to the equipment(;
This Calibration Certificate cannot be reproduced, except in full, withc
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INTERNATIONAL TESTING SERVICE CO., LTD

1213/388 Ladprao 94 Ladprao Rd. Wangtonglang Bangkok 10310
Tel 0-2559-2095 Fax 0-2559-2096

E-mail : sale@itest-lab.com web site : www.itest-lab.com

NSC-TISI-TIS 17025
CALIBRATION 129

Request No :  C-2206 - 324 Serial No. : 190600288
Laboratory No.: CAL - 324

Results :
uucC Standard UUC Reading (Ix) Correction Uncertainty of
Range (Ix) Before adjust | After adjust (Ix) Measurement ( + Ix)
0 ) 0.0 0.0 0.0 0.1

100 81.4 103.7 -3.7

Auto 500 399.1 505.8 -5.8 2.1 % of Reading
1000 788.5 1002 -2
1500 1174 1496 +4
2000 1564 1988 +12

Note : The results relate only to the items calibrated.

Calibration result approved by _ Approved on behalf of
International Testing Service Co., Ltd

Page 2 of 2

The Results shown in this certification report refer only to the equipment(s) calibrated unless otherwise stated
This Calibration Certificate cannot be reproduced, except in full, without )
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Calibratech Co.,Ltd. eh-tibor A8
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-621 1 Fax.(02) 964-5155, e-mail : calibratech.cal@yatioo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-420018-1 Page : 10f2

Submitted by : Envilab Co,, Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : pH Meter with electrode
pH meter
Manufacturer : Adwa Model : AD 12
Range : -2.00 to 16.00 pH Resolution : 001 pH
Serial No. : 11004090402 ID No.: ELABPHADWA1201

Environment : Ambient Temperature : 25 +2) °C
Relative Humidity : (50 + 15) %

Date of Received : 08 February 2023
Date of Calibration : 13 February 2023
Date of Issue : 13 February 2023
Calibrated by : Bunjerd Masri

Calibration Method :  In-house method CAL-M4201 direct measurement by using certified reference material (CRM)
Reference Standard Instruments : This certiﬁcatién is traceable to the Intemational System of Units

Standard Buffer Solution

pH Cert. No Lot No. Exp. Date Traceability
4.008 61235182 857394 11 Dec 2024 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
6.986 61267169 857395 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
10,010 61260481 857396 11 Dec 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025

. This cerificate may not be reproduced offier than in ful XC
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Calibratech Co.,Ltd. !
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120 i
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibmtech .cal@hotntail.com '

Certificate of Calibration

Certificate No. : 66-420018-1 Page : 2 of 2

Result of Calibration ;
UUC Conditlon As-Received :  Good
Function : pH meter with electrode

Performing a three - buffer standard curve using buffer nominal pH (4,7,10)

Adjustment Curve Standard Buffer | UUC Reading Correction Uncertainfy
at nominal pH (pH) (pH) (pH) (+pH)
4.008 4.01 0.00 0.0097
4,7
6.986 7.00 -0.01 0.011
6.986 7.00 -0.01 0.011
7,10
10.010 10.01 0.00 0.014

Remark
1 UUC : Unit Under Calibration

2 pH meter does ot have voltage mode because the plug can not BNC §66!(¢t

This result of calibration was found accurate as shown on date and place of‘ cahbratlon only
This reported uncertainty of measurment was based on a standard uncertainty muftiplied by a cOVerage factork=2,

providing a level of confidence of approximately 95%

- o0o -
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Cahbratech Co.,Ltd
7/106+7 Moo 2, Sukhaprachasan 3 Rd., Bungpaod Pakkred, Nomhaburi mzo _ :
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail _uli_bra{_ec_h.pal_@?ahoolc_:om. eahbﬁl_eéh_:.éi’:_l@hbmil.dm

Certificate of Calibration

NSG‘HSPTIS!?OH
GALIBRATION 0030

Certificate No. : 65-400577-1 Page : 1o0f2
Submitted by : Envilab Co., Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160 'a
Equipment : Air Chamber (Refrigerator) }

Manufacturer : M-LAB Model : BIC-140

Range : N/A °C Resolution : 0.1 °C

Serial No. : 1011 ID No. : ELABBODCI140N03

" Environment :

Date of Received :

Date of Calibration :

Date of Issue :

Calibrated by :

Calibration Method :

On site calibration was carried out at the Laboratory, Envilab Co., Ltd,
Ambient Temperature : (22.0t0 23.0) °©
Relative Humidity : (55t058) %

Line Voltage (224.0t0 226.0) V

11 November 2022
11 November 2022
12 November 2022
Bunjerd Masri

CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date
400046 & 400028 65-400522-3 03 Apr 2023

Traceability
National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidence probability of approximately 95%
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Certlflcate of Callbratlon”

Certificate No. :65-400577-1

Result of Calibration :

UUC Condition As-Received :

Function :

Good

Temperature measurement

Without Adjustment

This instrument was setting air ventilation at position 0 (close)

T

Page : 2 0f2

Inside of Chamber

W =038 m
2 4 D =035 m
A Py o
1 3 H=115 m
3
(? Capacity = 0.15 m
H
H/2 8
8 0
WP 5;&
hem, D
' L~ e
. Front <y
W
Test Setting Indicating
. Measured Temperature (° C) @ Sensor No, Uncertainty
Point | Temperature | Temperature
(°C) (°C) (°C) 1 2 3 4 5 6 7 8 9 (£°C)
4.0 4.0 4.0 39 39 4.1 3.5 4.1 4.1 4.1 3.8 | 42 0.56
Tesl Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (*c) (*c) (°c) (“C) (°C)
4.0 4.0 4.0 0.7 0.1 0.7

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on dale and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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Calibratech Co,,Ltd.
7/106-7 Moo 2, Sukhapmchasan 3 Rd., Bangpood, Paklred, Nonthabur 11120
Tel.(02) 964-6211 Fax(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, cahbratech.cal@hotmml com

Certificate of Calibration

Certificate No. : 66-400156-2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model :
Range : N/A °C Resolution :
Serial No. : B319.0600 IDNo. :
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (30.0t0 30.8) °C
Relative Humidity 0 (6010 65) %
Line Voltage : (224.2t02252) V
Date of Received : 23 March 2023
Date of Calibration : 23 March 2023
Date of Issue : 25 March 2023
Calibrated by : Permpon Chanpu
Calibration Method : CAL-M4004, TLAS G-20
The temperatute scale used was based on ITS-90
Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe
ID No. Cert. No. Due Date Traceability
400029 & 400030 65-400548-1 26 Apr 2023 National Institutc of Metrology Thailand (NIMT)

The Uncertainties are for a contidence probability of approximately 95%

This cerificate may not be reproduced other than in full exceptwith the prior written ap
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthabuiri ll 120 v
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibmtech-cal@hotmml com

Certificate of Calibration
Certificate No. :66-400156-2

Result of Calibration :
UUC Condition As-Received :

Function :

Good

Temperature measurement

Without Adjustment

This instrument was selting air ventilation at position 0 (close)

Page : 2 of 2

( Inside of Chamber
W =040 m
A & 2 s ¢ D =033 m
! y H =056 m
3
Capacity = 0.07
H
6 Hi2 8
Q ¢
W
v Df2 5¢c
. Front o
- W L
Test Setting Indicating il
. Measured Temperature (° C) @ Sensor No, Uncertainty
Point | Temperature | Temperature :
(°C) (*€) (°C) 1 2 3 4 5 6 7 8 9 (+°C)
104.0 103.5 103.5 104.3(104.3]104.3( 104.2(104.3] 104.1]103.7 | 104.0 104.3 0.70
110.0 109.5 109.5 110.3( 11031103 1103 110.3[110.1{109.7[110.0] 110.3 0.71
180.0 179.0 179.0 179.41 180.1) 180.3( 180.1| 180.6| 179.9( 179.2 | 179.6 | 180.4 0.95
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(*C) (°C) (°C) (°Cc) (°c) (°C)
104.0 103.5 103.5 0.7 0.1 0.8
110.0 109.5 109.5 0.8 0.1 1.0
180.0 179.0 179.0 1.4 0.2 1.5

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multip

providing a fevel of confidence of approximately 95%

2

.7.5‘ s ST

NANNT ‘UWTEJ‘ULV“’I?%

-alo -

e

qﬁ%}w& ffiiﬁ £



LENOVO
Rectangle


CallbrateCh Co.,Ltd. Sl | o Ns'—nsr-nmzs

¥

71106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, N(inth&l’,UI‘i’l_ 1120 iseisan CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibritech. cal@yahoo.com, ealibratech .cat@hotmil.com

Certificate No. :

Submitted by :

Equlpment :

Environment :

Date of Received :
Date of Calibration :
Date of Issue :
Calibrated by :

Calibration Method :

Certificate of Calibration

66-400056-1 Page : 1 of2

Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Water Bath

Manufacturer : Memmert Model :  WNB29

Range : NA °C Resolution :0.1 °C

Serial No, L617.0156 IDNo. : ELABWBWNB29NO1

On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

Ambient Temperature : (22.5t023.0) °C

Relative Humidity : (45t050) %

Line Voltage B (224.0t0 225.0)V

02 February 2023

02 February 2023

04 February 2023

Permpon Chanpu (

This instrument was calibrated by In-house method CAL-M4006 based on ASTM E715-80

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with RTD probe

ID No. Cert. No. Due Date Traceability
400029 & 400031  65-400549-1 22 Apr 2023 National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidence probability of approximately 95%

This cetificate may not be reproduced other than in full except wit
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Calibratech Co.,Ltd.

7/1067 Moo 2, Sukhaprachasan 3 Rd., Bangpood; Pakkred; Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail .,cal:bmtech.cal@y&hoo.com, calibratech cal@hotmsil.com .

Certificate of Calibration
Certificate No. :66-400056-1
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Page : 2 0f2 i

Without Adjustment
Good

Result of Calibration ;
UUC Condition As-Recelved :

Function : Temperature measurement

Front

Test Setting Indicating  |Measured Temperature (° C) @ Sensor Measured Measuired
) Uncertainty

Point | Temperature | Temperature No, Uniformity Stability

(°c) (°c) (°C) 1 2 3 4 5 (+°C) (°c) (°C)

95.0 95.0 95.0 95.41(95.41]95.6895.62( 95.57 0.22 0.33 0:10

Remark The uncertainty is not combine uniformity of the water bath

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a level of confidence of approximately 95%
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Cahbratech Co.,Ltd. - <D B b 8
7/106-7 Moo 2, Sukhaprichesan 3 Rd., Bangpood; Pakkred, Nonthaburi 11120 AL, GALIBRATIGN 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech..cal@yahoo.com, calibratech. cal@holmall,com

Certificate of Calibration

Certificate No, : 66-400101-2 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Incubator)
Manufacturer : Memmert Model : IF 75
Range : N/A °C Resolution : 0.1 °C
Serial No. : D319.0066 ID No. : ELABINCUBATOR2
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (23.0t024.5) °C
Relative Humidity ; (55t1060) %
Line Voltage (224.510226.0) V
Date of Received : 21 February 2023
Date of Calibration : 21 February 2023
Date of Issue : 21 February 2023
Calibrated by : Bunjerd Masri

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

1D No. Cert. No Due Date Traceability

400046 & 400047  66-400066-2 03 Aug 2023 National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidence probability of approx1mately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood; Pakkred, Nonthaburl 11120
Tel,(02) 964-6211 Fax.(02) 964-5155, ¢-mail : calibtatech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No, :66-400101-2

Result of Calibration :
UUC Condition As-Received ;

Function:  Temperature measurement

Without Adjustment

Good

R e R

This instrument was setting air ventilation at position 0 (close)

Page : 2 of 2

Inside of Chamber
( W=040 m
2 4 D =05 m
& o o
1 3 H=033 m
3
8 Capacity = 0.07 m
(o]
H
3 H/2 8
8 9
=
Wi 5¢
| D2 T B
P Front gl
- W [
Test Setling Indicating o,
Measured T ature (°C) @ S No. . rtaj
Point | Temperature | Temperature g mporamm (1 )@ s Uinceréeity
ccy (¢ (2e) 1 2 3 4 5 6 7 8 9 (z°C)
35.0 353 353 35.0035.12| 35.14| 35.10| 35.08 | 35.00| 34.89 | 34.84| 35.09 0.30
37.0 37.3 373 36.96|37.11|37.12| 37.08] 37.06| 36.98 | 36.81 | 36.81 | 37.07 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°C) (°c) (°c) (rc) (°C) (°C)
35.0 353 353 0.28 0.03 0.3
37.0 37.3 37.3 0.29 0.04 04

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork=2,

providing a level of confidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD S0! 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 23TW79
Page.: 1 of 2

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :
Laboratory Condition :
Test Procedure :

Tested by :

Approved by :

(/ ) Malee Butkruea
( ) Saithip Meangmai

( ) Warakorn Lerngagtrakul

Issue Date :

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)

DO Meter

Hanna

HI9146-04
G00007931
ELABDORI914801
17 March 2023
20 March 2023
2303-0651DN-1

Envilab Co.,Ltd (Head office)
540, 540/1 Soi Bangkhae 7,
Bangkhae, Bangkhae, Bangkok 10160

Temperature (25 +5)°C

Humidity (50 + 20) %

In - house methad : CP-CH9

by Comparlson Technique with Azide Modification Method

Walalak Sirithean

23 March 2023

i
Envilab G

B 0310344
i 102/146
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Cert.No.: 23TW79
Page.: 2 of 2

Condition of this result of calibration

1. Reference Standard Instruments :

This certification is traceable to the International System of Unit through the reference standards
laboratory of Industrial Calibration Center, Technology Promotion Association (Thailand-Japan).
Instruments Serial No. ID No. Certificate No. Due Date
1) Burette - 130BU10 21CG1389 25 Mar 2023
2) Balance 1126143764 140RC004 22MM50 20 Sep 2023
2. Standard Material :-
Material Manufacturer Lot.No. Assay
Sodium Thiosulfate pentahydrate Merck AM1763316 100.2%
Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: KC1A01TAF
Titration Method DO Meter
Standard Deviation
(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
8.14 8.16 0.0084

This report was certified only for the instrument we tested.lt is allowable to use for study
the system efficiency, The environmental impact control and present to organizatlon it may concerned
Intend to use for advertising and referral purpose is prohibited.This report may not be reproduced
other in full,without written approval of the laboratory

-00o-

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR) i1 103/146
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Cahbratech CO.,Ltd NSG-TISI-TIS17025
7/106-7 Moo 2, Sukhaprachiasan 3 Rd., Bangpdod, Pakkred, Nonthaburi:l 1120 CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, é-mai) ; calibratech. cal@yahoo.com, calibratech. cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400527-3 Page : 1 0f2
Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Oven)
Manufacturer : Binder Model : ED 53
Range : N/A °C Resolution : 1 °C
Serial No. : 13-02277 ID No. ; ELABHAOVEN2277
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (28.0t028.8) °C
Relative Humidity : (60t065) %
Line Voltage - (224.0t0226.0) V
Date of Received : 08 October 2022
Date of Calibration : 08 October 2022
Date of Issue : 12 October 2022
Calibrated by ¢ Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with Thermocouple probe

ID No, Cert, No, Due Date Traceability

400029 & 400032  65-400274-1 25 Nov 2022 National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidénce probability of approximately 95%
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Calibratech Co .,Ltd
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthabuti 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail . calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400527-3

Result of Calibration
UUC Conditlon As-Recelved 3

Function ¢

+ Without Adjustment

Good

Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Page : 2 of 2

Inside of Chamber
f W=040 m
2 4 D =033 m
A
d1’ g H =040 m
Capacity = 0.05 m’
3
H
Hf2 8
$ ¢
Z L
2 bc
5' iﬁsm D
v D/2 5c
)] Fronl o
- w L
Test Setting Indicating
. Measured Temperature ( ° C) @ Sensor No. Uncertainty
Point| Temperature | Temperature
(°C) (°C) (°c) 1 2 3 4 5 6 7 8 9 (x°C)
85 87 87 85.6 | 86.0 | 85.7 | 86.0 | 85.0 | 85.1 | 849 | 84.7 | 853 0.91
104 106 106 104.6] 105.0| 104.7| 105.0| 103.9] 104.0| 103.9 | 103.6| 104.2 095
180 181 181 181,0|181.4| 181.1| 181.2| 180.3| 181.1| 180.3 | 179.8| 180.5 1.2
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
c) (rc) (°c) (°C) (°C) (°c)
85 87 87 0.9 0.2 1.6
104 106 106 1.1 0.2 1.9
180 181 181 1.3 0.5 2.1

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd. NI 4, B\
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 B NSO-TISI-TIS 17025

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech .cal@hotmail.com CALIBRATION 0030
Certificate of Calibration
Certificate No. :  66-300140-2 Page : 1 of 2

Submitted by : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity : 50 ml Graduation : 1 ml
ID No. : C-WW-003/23

Environment : Ambient Temperature : (23+2) oC
Relative Humidity (50+15) %
Air Pressure ! 1009.9 mbar.

Date of Received : 15 March 2023
Date of Calibration : 20 March 2023
Date of Issue : 20 March 2023

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

{D No. Cert. No Due Date Traceability
241002 65-200370-1 02 Jun 2023 National Institute of Metrology (Thailand) (NIMT)

The Uncettainties are for a confidence probability of approximately 95%
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771067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech . cal@yahoo.com, calibratech .cal@hotmail.com

Calibratech .Co.,Ltd. [
i

Certificate of Calibration

Certificate No, : 66-300140-2 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °’c

UUC Condition As-Recelved : Good

Nominal Volume (ml ) Measuring Volume ( ml )

30 29.98

50 50.12

Uncertainty of measurement with in + 0.054 ml
This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2.00,

providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 ;
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, chlibrafech cal@homall,com

Certificate of Calibration

J ‘ AN
NSG-TISI-TIS17026
CALIBRATION 0030

Certificate No. :  64-300152-5 Page : 1 0f2

Submitted by : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : PYREX Class : A
Capacity 500 ml Graduation : 5 ml
ID No. : C-WW-031/19

Environment : Ambient Temperature : (23+2) °c
Relative Humidity : (50+15) %
Air Pressure p 1012.9 mbar.

Date of Received : 02 March 2021
Date of Calibration : 12 March 2021
Date of Issue 12 March 2021

Calibrated by : Areerat Sombun

Calibration Method : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

1D No. Cert. No. Date Traceability
241002 63-200378-1 02 Jun 2021 National Institute of Metrology (Thailand) (NIMT)
Approved

The Uncertainties are for a confidence ptobability of approximately 95%
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachesan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 St
Tel(02) 964-6211-Fax.(02) 9645155, e-mail : ealibratech: dal@yahoo.com, calib’ratéch‘;pal@hbmiail.wm

Certificate of Calibration

Certificate No. 64-300152-5

Result of Calibration : This result of true Volume is referred to standard temperature at 20 )

UUC Conditlon As-Received : Good

Nominal Volume ( ml)

Measuring Volume (ml )

250 249.55
500 499.70
Uncertainty of measurement with in + 0.12 ml

This result of calibration was found accurate as shown on date and place of calibration only,

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k =

providing a level of confidence of approximately 95%

-00o -

Page : 2 of 2
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Calibratech Co.,Ltd. TN

(TUTAA
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 th NSC-TISI-TIS17025
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech .cal@hotmail.com CALIBRATION 0030

Certificate of Calibration
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Certificate No. :  66-300140-4 Page : 1 o0f2

Submitted by : Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity : 250 mil Graduation : 2 ml
ID No. : C-WW-007/23

Environment : Ambient Temperature : (23+2) OC
Relative Humidity (50+15) %
Air Pressure : 1009.9 mbar.

Date of Received : 15 March 2023
Date of Calibration : 20 March 2023
Date of Issue : 20 March 2023

Calibrated by : Areerat Sombun

Calibration Methed : In-house method CAL-M3001 based on ASTM E 542-01

Reference Standard Instruments : This certification is traceable to the International System of Units

Electronic Balance

ID No. Cert. No. Dug Date Traceability

241002 65-200370-1 02 Jun 2023 National [nstitute of Metrology (Thailand) (NIMT)

L-F0031-03 E 7]
1N 3-16 (1BNANTNANITADULNYULATDIUBIN) 1 110/146


LENOVO
Rectangle


Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 264-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-300140-4 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard temperature at 20 °c

UUC Condition As-Recefved : Good

Nominal Volume (ml) Measuring Volume ( ml )

150 150.14

250 25041

Uncertainty of measurement with in + 0.087 ml

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standgrd uncertainty multiplied by.a ¢overage factor k = 2.00,
providing a levél of confidence of approximately 95%
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CrdssLab

From Insight to Outcame

Agilent CrosslLab Start Up Services

Agilent 5100 5110 ICP-OES
Preventive Maintenance

Agilent Preventive Maintenance provides factory recommended service for your analytical
instruments to assure reliable operation and the accuracy of your results

Delivered by highly trained and certified service engineers using genuine Agllent parts and
supplies, Agilent Preventive Maintenanice provides what you need to reducs unplanned downtime
and keep your systems operating at their peak performance

This checklist is used as a guide for completing the preventive maintenance tasks. A signed cody
of this checklist is provided for your records.

Revision: A.02, Issued: 21 January 2022 %
Docurment Number: GB014-90075 Page 1 of X
©® Agilent Technologies, Ine. 2022

MAKWIN 3-16 (BNAISHANISABUIBULATRILDIR)

Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist C rOSS La b

From Insigh to Outcome

Introduction

Customer Information

Revision: A 02, Issued: 21 January 2022
Document Number: G8014-90075 Page 1 of_\_4'
@ Agilent Technologies, Inc. 2022

Customers should provide all necessary operating supplies upon request of the engineer.

A customer representative should be available to the engineer while performing the preventive
maintenance procedures. Customers are responsible for regular maintenance and are
encouraged to observe the service representative.

Any parts not included in the Parts Lists section of this document are not part of the
recommended Preventive Maintenance service nor are they included in the price of this
service.

If a system requires the use of extra or special procedures and/or parts for the maintenance
service, then these must be ordered separately and charged as a repair, which may incur
additional costs.

For customers using HF applications, the instrument should be returned to its standard
sample introduction system.

N 112/146
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CrdssLab

From Insight to Outcome

fent 5100, 5110 Preventive Maintenance Checklist

Important Customer Web Links

Revision: A 02, Issued: 21 January 2022
Document Number; G8014-90075
© Agilent Technologies, Inc. 2022

To access Agilent University, visit http://www agilent.com/crosslab/university/ to learn about
training options, which include online, classroom and onsite delivery. A training specialist can
work directly with you to help determine your best options

To access the Agilent Resource Center web page, visit https//www.agilent.com/en-
us/agilentresources. The following information topics are available:

» Sample Prep and Containment
« Chemical Standards

e Analysis

«  Service and Support

«  Application Workflows

The Agilent Community is an excellent place to get answers, collaborate with others about
applications and Agilent products, and find in-depth documents and videos relevant to Agilent
technologies. Visit https://community.agilent.com/welcome

Videos about specific preparation requirements for your instument can be found by
searching the Agilent YouTube channel at https://www.youtube com/user/agilent

Need to place a service call? Flexible Repair Options | Agilent

Pagei ofl‘"
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From Insight to Outcome

Service Engineer's Responsibilities

Revision: A 02, Issued: 21 January 2022
Document Number: G8014-90075
© Agilent Technologies, inc. 2022

Contact the custorner and ensure that all necessary supplies are available before the
preventive maintenance visit.

Only select those pages that relate to the system or module being serviced.
Complete empty fields with the relevant information,
Complete the relevant checkboxes in the checklist using either a X" or tick mark *v.

Check “Service not applicable” check boxes to indicate services/tasks not delivered, as
appropriate.

Complete the Preventive Maintenance services in the most logical order relevant to the
individual system service in the order of the tasks listed.

Complete the Service Review section together with the customer.
Complete the fields for page numbers at the foot of each selected page

Add relevant page numbers to selected pages and complete the total number of pages field in
the Service Completion section

Ask the customer to sign the Service Verification section including the customer’s and your
signature.

Page& of 1‘\'
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Injector Diameter

Agilent 5100, 5110 Preventive Maintenance Checklist

Instrument Maintenance

System Information

C

Agilent 3
rossLab

From tnsight to Owtcome

O Check this box if an instrument configuration report is attached instead of completing the

table.

Instrument System Nam

HNO NDV 1LP-0ES

Evwalsb Co npay Vnhed

| List System Gomponent Product Numbers  Listthe Serial Nimbers of each Componert

1 G a0 A

2 G asoh

3 G %491~ 90002
4,

5.

6.

7.

8.

g,

W 1490002
GUARKIFEINY
Vioa- 05323

'IGP-QES Gonfiguration Table

Nebulizer Type

Cyclonic Single Pass {Cyclonic Double Pass H0ther

ch Radial @ Other

oreh Type @ne FrecaDSemu Demountable | Fully Demountable | Other

2.4mm 1 Amm | 0.8mm| Other

Injector Material

LQu.«a\.rzz Ceramic | Other

Revision: A.02, Issued: 21 January 2022
Document Number: GB014-30075
@ Agilent Technologies, Inc. 2022
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- Agilent

Agilent 5100, 5110 Preventive Maintenance Checklist

Preparation

C

IZf Discuss any specific issues with the customer before starting.
A Review the instrument logbook for recorded problems and comments.
Save instrument control settings before starting the procedure.
Iﬁ Perform a general inspection of the system for cleanliness.
@ Check for proper instaliation of parts, assemblies, sensors etc.
Check system for required installation of components and implementation of Service Notes
lZf Check for required firmware/software updates and verify with customers if they would like

them installed.

Agilent
rossLab

From Insight 10 Qutcome

O For HF application systems, if standard sample introduction systern was not installed, ask the

customer to install it. ¥t

Ask the customer to remove any samples from the ICP-OES sample introduction area, auto

sampler or around the ICP-OES.

Revision: A.02, Issued: 21 January 2022

Document Number: G8014-90075 page Bof W
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From Insight to Outcome

Preventive Maintenance Procedures

Record Pre-PM instrument performance
ﬁ Run Instrument Performance test
Record results in Instrument Performance Test Results Table — Pre-PM.

Clean and inspect ICP-OES system

Look for any obvious external damage or problems.
Inspect water cooling hoses, gas lines and power cord for excessive wear or damage.

Perform a general internal inspection of the system for excessive dust accumulation, clean if
necessary.

Inspect sample introduction components and record any required maintenance in the Service
Engineer Comments and notify the customer as the required actions required.

Record the instrument operating conditions in the ICP-OES Status Results Table.
Replace the polychromator purge filter.

Replace the radial pre-optics window

Replace the axial pre-optics window for SYDV and VDV instruments

Check exhaust flow for the correct positive extraction at the exhaust duct to insure they meet
minimum specifications

Replace air inlet dust filter.
Replace high capacity air inlet dust filter element if installed ¥\ A
Remove and clean instrument water inlet filter

RO B GEGEBR B BEE

Agilent Water Recirculator

Service not applicable

Drain cooling fluid and remove any particles from the chiller reservoir
Remove, clean and reinstall water inlet metal mesh filter if present.

7, Re fill with Agilent Cool Clear cooling fluid.

{ Clean the cooling system Air filter and the condenser.

Revision: A 02, Issued: 21 January 2022
Document Number: G8014-90075 Page Tof A
® Agilent Technologies, Inc 2022
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From Insight 1o Dutcome

SPS 3 Auto Sampler

ﬁ Service not applicable

O Power cycle the autosampler and verify successful initialization.
Inspect X and Z axis belts for wear. Replace is necessary

Clean X and Z axis slide shafts.

Using customer's racks and the Agilent software move the sample probe to the 4 outermost
corners and rinse port, ensure that the probe is approximately centered in the vial.

ogoo

SPS 4 Auto sampler

O Service not applicable

& Clean the spill tray, rack location mat, end frames and chassis with a damp soft cloth and
diluted mild detergent

E]’ Clean the auto sampler cover panels, if cover kit is installed, with domestic window cleaner.

Check the X-axis and Z-axis drive belts for cracks, splits, damaged teeth, excessive
fraying, color changes or degradation from fumes.

Check the X-axis, Theta-axis and Z-axis FFC cables for cracks, incorrect positioning, damaged
edges or damaged connectors,

[2( Pump Tubing Replacement. Replace peristaltic pump tubing. Replace gll wbing that goes . » c!
from the rinse station to the pump and from the pump te the waste/rinse bottlesﬁ\h\ﬁ ¢ "ucél passe

Test using customer's tray and move the sample probe to the sample vial 1, wash vial and
rinse port and ensure that the probe is centered in the vial, If not use calibration wizard and
calibrate the position.

AVS 4, 6, 7 Advanced Valve System

E(Servlce not applicable

O Replace valve rotor seal

O Check fittings for signs of leaks

0 Check tubing including autosampler tubing for kinks or excessive wear
O Check high flow pump for signs of leaks

Revision: A 02, Issued: 21 January 2022
Docurment Number: G8014-90075 page® of 1o
© Agilent Techniologies, Inc. 2022

i 115/146


LENOVO
Rectangle


CAgilent L b ; Agilent
Agilent 5100, 5110 Preventive Maintenance Checklist r0 SS a Agilent 5100, 5110 Preventive Maintenance Checklist CrOSSLab

From Insight to Outcome From Insight Lo Gutcome

ICP-OES adjustment Restore Instrument

m’ Check position of Zn peak, adjust if required.

Check Argon Ratio, adjust to specified value if required.
& Perform Detector Calibration.
@ Perform Instrument Calibration.

O For HF applications, ask the customer to reinstall their sample introduction system. wid
& Leave systern in an idle state: on and purging.

Guidance: If the PM service is performed prior to a qualification service, then use the
qualification procedure as a guide for final instrument set upand checkout.

Record Post-PM instrument performance Service Review

ﬁ Run Instrument Performance test m, Attach available reports/printouts of all tests to this documentation.

@, Record resuts in Instrument Performance Test Results Table - Post PM. Record the Preventive Maintenance service activity in the customer's records/logbook.
For systems using ICP Expert version 7.3 and above, run the following Instrument tests [f Record the PM event in the Smart Alerts logbook, if applicable.

of Subsystem Communications Test IZf Update/reset instrument maintenance counters as appropriate.

@ Air Flow Affix the PM sticker to the system or instrument logbook based on the customer's request.
Water Flow Compléte the Service Engineer Commients section if there are additional comments.
Gas Flows & Review this service, parts replaced, and test results obtained with the customer.

Z If the instrument firmware was updated, record the details of the change in the Service
Engineer's Comments box. Systems in a compliant environment may need additional

Camera Test documentation.

Optics Test m/ Complete the Signature Page with both Service Engineer and Customer signatures.

Nebulizer Test

RF Generator

IZ( Record the result in the Instrument Test Results Table

evision: A 02, Issued: 21 January 2022 H Revision: A 02, Issued: 21 January 2022
ocument Number: G8014-90075 Pagei cfl“' ) Ag I I ent Document Number: GB014-90075 Page\gofiq‘
Agilent Technologies, Inc. 2022 b
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From Insight to Outeome Fram Insight to Outcoma

Test Results ICP-OES Status Results Table

Note: These measurements do not form part of any specification and are for reference only.
Instrument Performance Test Results Table

Note: These measurements do not form part of any specification and are for reference only. 7 ::
MR GY BTN f : A e

¥ \ ) Mains Voltage 249\, 3\ VAC 719 . 44 VAC
il 2 : a@:g | B i Fove i g el Mains Current 0.0%2 A 0-09% A
Zn213.857 nm SRBR 46A% A 35%2.6 7254%.2 e\24.9 Instrument Temperature 23,3 C 23\ °C
Mn 257.610 nm SRBR Baag.d QWD D AOILN Y 39035, 7 RF Air Flow {sensor speed) A3.0 Hz 43.0 Hz
Al 396152 nm SBR 3.0 6. 9 4.9 251 Plasma Exhaust Temperature No measurement 5¢.4 °C
K 766.491 nm SBR 6.1 ¢Y.3 4.9 3.6 Water Flow Oscillator No measurement A.9% L/min
* Axial result is not applicable for G8016AA, GB012AA Radial View instruments. Water Flow Detector A,00 L/min .06 L/min
Water Infet Temperature A6 q 'c AG.1 °C
Instrument Test Results Table Polychromator Temperature 9.0 C $6.0 )
Note: The Instrument Test results are far systems using ICP Expert version 7.3 and above only CCD Temperature -3.6 © -5 4 c
% Thermal Stabilizer 85.0 ¢ 35.0 c
Subsystem Communications Test Argon Supply Pressure 6Y4.\Y kPa 5¢0. 92 kPa
Air Flow ?a 5 Purge Gas Supply Pressure*1 616 .6 kPa 59 43 kPa
Water Flow Ya . Option Gas Supply Pressure*1 - kPa = kPa
o ?a . Nebulizer Flow No measurement 0.10 L/min
Fege ?g " Nebulizer Back Pressure No measurement 293.\% kPa
Plasma Gas Flow No measurement N.ag L/min
arljlér& = P@ss Auxiliary Gas Flow No measurement A0 L/min
ALy PBSS RF Power No measurement Nab .\ w
Nebulizer test ?355 RF Supply Current No measurement %-\a0 A
£ RF Supply Voltage No measurement 4. 553 v

*1 If option installed

) . Revision: A 02, Issued: 21 January 2022
: Ag 1 lellt Document Number: GB014-50075 pagetl of 14

© Agilent Technologies, Inc. 2022
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Agilent 5100, 5110 Preventive Maintenance Checklist

Consumed PM Parts

Agilent
CrossLab

From Insight to Outcome

IR . ProduciorModel#  Quentity
Part Descilption | ; w tsed" ' consimed
. . GB010A, GBOT1A,
Axial Pre-Optic Window G8010-68014 GBO14A/G8015A A
Radial Pre-Optic Window G8010-68015 All A
i ] " Agilent Water
Agilent Cool Clear Coolant Fluid 5799-0037 Recirculator —
Purge Gas Filter G8010-60136 All 4
Air inlet filter G8000-68002 All A
High Capacity Air Filter G8010-60189 Optional it
Rotor seal for 6-7 port valve for AVS6/7 (8494-60002 GB8494A/GB49S -
Rotor seal for 4 port valve for AVS4 (8493-60002 G8493A -
ﬁ:se solution to rinse station 2. 5mm id x G8410-80123 SPS4 _
Barb connector 2 5mm-1.5mm D (841080124 sPsa -
PVC waste tubing,8mm od x Smm id, 2m G8410-80122 SPS4 —
Additional Parts may be required from engineer’s stock:
X axis drive belt 5410047500 SPS3 -
Z axis drive belt 5410047400 SPS3 -—
Peristaltic pump tubing, PVC SolvaFlex, 3 3710049000 SPS4
bridged, -
Consumed Parts Reference
Purchased by customer, not included as part of PM)
Section Not Applicable.
AR, . proticiorModel#  Quantity
P’art'Desu'l."_' 3T ption Part Number / ! consuy med
Revision: A.02, ssued: 21 January 2022
Documnent Number: G8014-30075 Pagegof lﬁ'

© Agilent Technolegies, Inc. 2022
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From Insight to Outeome

Agilent 5100, 5110 Preventive Maintenance Checkllst

Signature Page

Service Engineer Comments (optional)

If there are any specific points you wish to note as part of performing the installation or other
items of interest for the customer, please write in this box.

Service Verification

Service Reguest Number: Date Service Completed:
6006121636 2 M 202
Service Engineer Name: Custorner Name"
'ﬁg\n o 5 p\?\r\
Service ;Eineer Signatuge: Customer Signature;
Fanwo\osn g (S
Total nuchr af pages in this document:
14
Revision: A.02, Issued: 21 January 2022 ' ]
Document Number: G8014-90075 Pagel-of : Ag ilent

© Agilent Technologies, Inc. 2022
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Instrument Model Agilent 5100/5110 VDV ICP-OES
Instrument ID G8011A/G8015A

Instrument Serial Number MY 17490002

Software Version 7.4.0.10280

Firmware Version 3562

Tested By Kanyakorn S.

Test Started On 5/31/2023 12:22:01 PM

Test Completed On 5/31/2023 12:26:21 PM
| 8L SN e I g ]
Subsystem Communications Test Pass
Air Flow Test Skipped
Water Flow Test Skipped
Gas Flows Test Skipped
RF Generator Test Skipped
Camera Test Skipped
Optics Test Pass
Advanced Valve System Test Skipped
Resolution Test Pass
Sensitivity Test Pass
Precision Test Pass
Subsystom CommunleationaTest | Pas.

[Radial [Axial |
|Intensity |3397602 12923418 |
Wavelength i737.21 2 1737.212

Page 1 0of4

MAKWIN 3-16 (BNAISHANISABUIBULATRILDIR)

[Element \_Na_velength | Specification ;Width |

IN (174.213 nm) |<g9.40 16.72
As (188.980 nm) <8.20 |6.49 7

| C(193.027nm)  |=1150 |8.01
Mo (202.032 nm) <820 6.43
Cr (206.158 nm) |s13.40 8.50

| |zn (213.857 nm) <8.70 7.16
Pb (220.353 nm) <9.50 |7.51
Co (228.615 nm) '£17.20 [11.32
'Ba (230.424 nm) |<9.40 |7.80

| [Mn (257.610 nm) |<13.30 [o78
Mn (260.568 nm) <2030 [13.88
Cr(267.716 nm) <1100  9.09
\Cu (324.754 nm) <25.00 [18.88
\Cu (327.395 nm) <1420 [12.4
|Sr (338.071 nm) <33.50 24.27
|Ba (455.403 nm) < 44.00 34,07
|Sr (460.733 nm) < 36.00 22.56

| |Ba (493408 nm)  |<3600  |27.79
|Ba (614.171 nm) |<42.00 |27.97
Ar (675.283 nm) ls7400 6241
K (766.491 nm) |<80.00 65.95

Page 2 of 4
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Procialon TRy, (TURIN T SV 0ok ADTBUERINST DY SRR Rt 2
|
Radial Radial
‘Element W_avegngth_ _-:_Specification_.:.l.\llethod “[Ratio |Standard TBlank =5 Element W_ave_length | Specification |Measured
'As (188.980 nm 2460  |SRBR 1080 9340 648 e |ralue % RSP 4
P __) —— e As (188,980 nm) <260 |0.75 |
Se (196.026 2410 I[SRBR  110.2 1159.4 . —
[Pe(196026mm)  [410  |SRBR |02 |Te84 %S Se (196.026 nm) <260 0.69 |
Zn (213.857 214210 X 1. . - —
eni2iapornm) __ [p4210  |SROR [PMR2 PSSO 998 | Zn (213887 0m) <150 027 |
Pb (220.353 a4 RBR 987 1075. i - = — — :
[ ¢ S ) 60 P L Pb (220.353 nm) <260 [1.06 '
Mn (257.610 > 3518.0 SRBR  10768.1 2187045  |411.0 b
jin (257,610 nm) . | | [1aroas |41 .| Mn (257.610 nm) <150 [0.30
Al (396,152 nm 234 SBR 8.5 40909.0 43258 —————— |
i : v e Al (396.152 nm) <150 [0.27
Ba (493.408 nm) [z340 |sBR 119 1396218.4 |12367.4 —— (N—
i il AN (i S ) S| (bt ] Ba (493.408 nm) <150 |0.99
K (766.491 nm) =18 [sBR |47 108989.7  |19076.8 ————————= — "
N | 1 | K (766.491 nm) <150 |o.25
Axial . = S
e S — ) Axial
| [Element Wavelength Specification |Method | Ratio Standard iBIank —— — -
| " — ! | 1 1 Element Wavelength Specification |Measured
|As (188,980 nm) 2208.0 [SRBR  |267.6 31343 1263 | : Value % RSD
| [Se (196,026 nm) >159.0 [SRBR 2846 41585 1940 | jAsitiSS:S00Inm) |5 150 Da54
Zn (206.200 nm) 22340 'SRBR 4954 11659 |55 [Se (196026 nm) |F E60 fs
[zn (213.857 nm) 21743.0 SRBR 61209 922983 2256 £ (206,200 nm) £ 120 |i-08
Cd (214.438 nm) [>42070  |SRBR 169989 483827  [8.1 | [fn@@13887nm) =180 048
| el SN shat M | i | | 1
Pb (220353 nm) 2 320.0 SRBR  416.4 6520.1 228.4 [6d(214439nm) =150 |0-33
[Mn (257,610 nm) 1106250  |SRBR 390732 13319048 1159.9 Pb (220.353 nm) & 150 0:37
|cr (267.716 nm) 1>1048.0 |SRBR  |5986.5 2036865 11447 ) [ni(257.610 Am) f 120 %77
Cu(324.754 nm)  219.0 [sBR 774 3899007 149916 Kor (26716 nm) [ +-50 062 ‘
| |AI (396.152 nm) 26.0 SBR 257 12687757 100737 Tu (324,754 nm) IF 120 045 |
Ba (493.408 nm) 2600  |SBR 2939 82447933 (279578 Al (396:152 nm) £ 140 l L |
K (766.491 nm) 2240  |SBR 836 30305411 35817.8 B2 493408 mm) _ |= 180 [
—_ i — - K (766.491 nm) £1.50 0.91
1
1
Page 3 of 4 Page 4 of 4
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IR RS 2olentDIO0DIONEVICRGES Nebulizer  |Actual Flow  |Back | Auxiliary [Actual Flow  |Back
Instrument ID G8011A/GB015A Target Flow Pressure | |Target Flow | Pressure
= { { .
Instrument Serial Number MY17490002 0:70 0.71 28077 | |2.00 |2:00 .
Software Version 7.4.0.10280
Firmware Version 3562 'Makeup |Actual Flow Back Plasma Actual Flow Back
| |Target Flow | Pressure Target Flow Pressure
Tested By Kanyakorn S. 12.00 1.99 |95.26 | |18.00 17.94 23.27
Test Started On 5/31/2023 12:34:17 PM o ' T )
Test Completed On 5/31/2023 12:46:55 PM RF Gemerdtor Teaf = T T F NIRRT RReay e R
RF Power Supply Test Passed |
RF Power Supply (V) 147.418 |
Subsystern Communications Test Pass -
RF Oscillator Test Passed
| Air Flow Test Pass ey y—
RF Oscillator Frequency 25.961
Water Flow Test Pass |(MHz)
Gas Flows Test Pass |\Work Coil Current (A) 45.326
RF P Supply C t (A)|2.000 |
| RF Generator Test Pass - Power Supply Current ( )| |
| Camera Test Pass ComeialTasti [T T 0 Dy T R IR T gl
[ Optics Test Skipped Integration Time | Standard Deviation |Status
| (ms)
| Advanced Valve System Test Skipped Electronic Offset Test 1000 5.120 |Passed
| Resolution Test SElboed Array Test 5 0.015 Passed
esolution Tes! ippe —
i Linearity Test 0.122 Passed |
Sensitivity Test Skipped b — —
Precision Test Skipped
< 0% Air Flow (re_lativ; |75% Air Flow (relative |
eed) |speed)
.00 118.00
RF Water Flow(L/min) |Camera Water Flow |Water Inlet Temperature |
|(L/min) (°C)
|1.45 11.06 16.78 |
Page 1 of 2 Page 2 of 2
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AIRFLOW CALIBRATION CO.,LTD.

CERTIFICATION OF TEST REPORT

Equipment : Biological Safety Cabinet (Class II)
Manufacturer : Heal Force Report Number : B223337
Model : Hfsafe 1200LC Issued Date : 9 March 2023
Serial Number : EX0420121.C5497 Job Number : B223337
Identification Number : ELABMICROBSCO01 Page :10of 7  Pages
Customer : ENVILAB CO,,LTD, (HEAD OFFICE)

540, 540/1 Soi Bangki{ae 7, Bangkhae, Bangkhae, Bang 10160

Environment Condition : Temperalure; 249 °Copnt  0.8....°C
Huridity: SIS YRH Wk
T
vollage: S 2215 VAC = 03 VAC

Test Place 4 ENVILAB COLTD. (HEAD OFFICE) Laboratory Floor 3

e = e = PR

Test By

Test Date i , F

Due Date : 1IMatéh 2024 >

Test Procedure : EN '12-.4'69: 2000 Biotechnology performance criteria for microbiological safety cabinet
AS 1807.23: 2000 Determination of intensity of radiation from germicidal ultraviolet lamp

Traceability 1 Velocity test is traceable to TAT Certificate Number :TTH-0-59155

Leak test of HEPA filter is traceable to NIST Certificate Number :ST673/0922
Hlumination test is-traceable to TIC Certificate Nurtiber :E-2302026

Uliraviolet Radiation test is traceable to EEI Certificate Number :C020220115EA
Sound test is traceable to SP Certificate Number :SPR22030177-1

This calibration certlficate documents the traceability to national standards, which realize the unit of
measurement according to the International System of Units (SI).

This certificate may not be reproduced other than in full except with the prior written approval of tho Air
Flow Calibration Company Limited.

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150
Tel : 02152 8350 , 0 2152 8348, 0 2152 8070 ,08 4360 2558 , 09 22
hitp2// www airflowcalibration.com E-mail ¢ bm.airflow@gmail.
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AIRFLOW CALIBRATION CO.,LTD.

Continuation of the Certificate of Test Report Number: ~ B223337 Page 2 of 7 Pages
1 !
| Primary Test Results |
1. Downflow Velocity Test |
Test equipment used
@ Themo anemometer @ Brand: Testo ® Model: 425
@ Serial number: 3101751 @ Calibration due:  31-Oct-2023

Instruction: Work opening in normal positions. With the anemometer inside the MSC, make air velocity measurements in horizontal

plane 50 mm to 100 mm above the top edge of the front aperture, Make measurements over a period of at least 1 min in each position.

Measure in 2 rows along a line 1/4 of the depth of the ;worklng space forward of the rear wall and along a line the same distance behind the

= LRIl

036 4 035 0.37

. e 037 | o3 W36 037

Characteristic of doﬁg!ﬂow velocities

* Mean downflow velocity t{; d_’o_}_:@ﬁét@p.gmduct protection

: 0.25 /s - 0.50 m/s. All measuréments ould be

within +20 % of mean values, A

Result Summary ¢ Pass

- AIRFM - SV - 08 : 01 Sep 2021

517104 Moo 9, Ladsawsi, Lamlukka Phatumthani 12150 Thailand

i,
Y
g

Tel: 021528350 ,02152 8348, 02152 8070 ,08 4360 2558 . 09 2265 3175 Fage

http:// www airflowcalibration.com E-mail : bim.airflow@gmail.com , nap.airflo
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AIRFLOW CALIBRATION CO.,LTD.
Continuation of the Certificate of Test Report Number:  B223337 Page 3 of 7 Pages

2. Inflow Velocity Test

Test equipment used
@ Themo anemometer @ Brand: Testo ® Model: 425
@ Serial number: 3101751 @ Calibration due:  31-Oct-2023

|
|
Exhaust Measurement [
Instruction: The alternative procedure to determine inflow velocity uses a thermoanemometer in a constricted window access :

|

!

opening of 3 inches (76mm) with the armrest removed. Inflow air velocity is measured in the center of the constricted opening 1-1/2 inches (38mm)

blow the top of the work access opening on the following specified grid.Use the correction factor table to caléulate the inflow velocity.

it
el "
=

" -

139 | 135 | 137 [ 438 {137 | 1aof s | 130 | 1as|ids | 138

'mow velooity-toaﬁhieye product: .
e o YL ol
_protection : = 0.40'm/s. ATEES

Result Summary ¢ Pass

Adjustments Required
Fan speed Damper
J No Change J No Change

ATR FM - SV - 08 : 01 Sep 2021

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150 Thailand

Tel : 0 2152 8350 , 0 2152 8348 , 02152 8070,08 4360 2558 , 092265 3175 I/
[

http:// www.airflowcalibration.com  E-mail : bm.airflow@gmail.com , nop.air{lj
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Continuation of the Certificate of Test Report Number:  B223337

3. Leak Test of HEPA Filters
Test equipment used
® Aecrosol Photometer @ Brand: ATI ® Model: 2H
@ Serial number: 20627 @ Calibration due:  23-Sep-2023
Test equipment used:
@ Aerosol Generator @ Brand: ATI ® Model: 6C
® Serial number: 20554 @ Calibration date: -

Instruction: The aerosol through the “Challenge” valve to the backside of HEPA filter and maximum local penetration: 0.01 % of upstream

concentration. (PAO test substitute for DOP test)

Characteristic of PAO test

AIRFLOW CALIBRATION CO.,LTD.

Page 4 of 7 Pages

22 ug/]
0.001 %
0.001 % i
|
|

51/104 Moo 9, Ladsawai, Lamiukka P hani 12150 Thail
Tel : 02152 8350 , 02152 8348, 0 2152 8070 ,08 4360 2558 , 09 2265 31

hittp:// www.airflowcalibration.com  E-mail : bm.airflow@gmail.com , nogii}

AMAKWIN 3-16 (BNAISHANISADULIBULATILDIR)

:10cm.x 10cm, X : Media leak position G : Gasket leak-position M : Maximum leak position
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AIRFLOW CALIBRATION CO ,LTD

Continuation of the Certificate of Test Report Number :  B223337 Page 5 of 7 Pages '
f
|

Exhaust HEPA Filter !
Leak position

Ry

:10cmx 10cm X Medialeak position G : Gasket leak position M Maximum leak position

Resnlt Summary : Pass

4. Airflow Patterns =
Test equipment used_;,_' o
Smoke Generator

Instruction : The purpose of the test is m%ﬁfy that no smoke escapes from the working spacé‘t%il_m room, and that smoke will be drawn |'

into the working space-from the roum

Pass the smokKe in an easy muvemenbalong the front opemngqntside the eabmﬂ’f. Tha smoke! musfhb drawn into the cabinet Without visible

turbulence. |

| Test the laminarity of the downflow and ‘along the side-and back wall. No amoke must come out in the room and-only small Turbulence must be

. observed. __ —~ SR |
Result Summary : .
Downflow Pattern Test Pass
View Screen Retention Test “Pass
Work Opening Edge Retention Test Pass
| Sash/Window Seal Test Pass

AIR FM - SV - 08 : 01 Sep 2021

51/104 Moo 9, Ladsawai, Lamlukka Phatumthani 12150 Thailand

Tel : 02152 8350 , 02152 8348 , 0 2152 8070 ,08 4360 2558, 09 2265 3175

http:// www.airflowcalibration.com  E-mail : bm.airflow@gmail.com , nop.ai
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AIRFLOW CALIBRATION CO.,LTD.

Continuation of the Certificate of Test Report Number:  B223337 Page 6 of 7 Pages
5. Site Installation
5.1 Sash Alarm Pass
|
5.2 Interlocks N/A
|
5.3 Exhaust System Alarm Pass |
6. Soap Solution

Instruction: Comprising 25g/1 soft eoap in tepid distilled water prepated in grease free vessel.

Result Summary ¢ Absence of soap bubbles. = Pass

Secondary Test Results
7. Mumination Test
Instruction: Teke readings at approximately 300 mm cen_tm:;»aéross the full frontwidth of the work floor surface, starting approximately 150

mm in from each side. _
Test equipment used _I:'_-‘.—' _
@ Lux meter .~ ® Brand: ,‘Dggmon ® Model: LX-73 ,
® Serielnumber:  TiAdR13 ¥, = ® Calibrationdue: 9-Feb202¢ |

o
g
vi

o g ——

e Bﬁﬂk |

!

1050 1214 1225 1025 i'

| e R |

| al ] ) |
797 910 867 847

“Front - ]

Lighting should be adequate for safe working within the cabinet. Illuniination measured at the work surface should be at least 750 lux.

Result Summary : Pass

51/104 Moo 9, Ladsawai, Lamiukka Phatumthani 12150 Thailand
Tel: 021528350 , 021528348, 0 2152 8070 ,08 4360 2558 , 09 2265 3175 Fa

W%W'SV-OS:OISGDMZl
iy Moy

hitp:// www.airflowcalibration.com E-mail : bm.airflow@gmail.com , nop.airfl, |
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AIRFLOW CALIBRATION CO.,.LTD.

Continuation of the Certificate of Test Report Number :  B223337 Page 7 of 7 Pages

8. Ultraviolet Radiation Test
Instruction: Take readings at approximately 300 mm centres across the full front width of the work floor surface, starting approximately 150

|
|
mm in from each side. |
|
Test equipment used
® UVC Light Meter ® Brand: SPER SCIENTIFIC @ Model: 850010
@ Serial number: 0908314302 ® Calibration due:  1-Sep-2023
Back l
2020 2420 1970 |
g |
1990 | 2680 2130

|
|
Front 2 |

Ultraviolet radiation whete TV, lamps are fitted, the intensity of radiation at & wave length of 254 nr ghall be n&gliess than 400 mW/m' }
when measured at the work flopr surface. _ : py ; ::' 3 ; ‘
Result Summary: || Pess : 4

b

A =1 - |
=1 |

9, Sound levels Test

; |
sound level meter situated 1.0 m from the déi‘ii’ngf the front aperture of the cabinet, or 1.0 m from any part of the installation within the laboratory, |

Instruction: Sound levels ina cabinet should be low'enough 110t to distract a worker, Wien tested inaccordarice with EN ISO 3744 using a

the A-weighted souxidbpmssure level generﬁféﬁ: by-thacabmst ghm}ld not exceed §_§1§i§-;when the A-weighted sound pressure level of thebackground i;

is less than 55 dB. If the background noise exceeds 55 dBtheﬁﬁewﬂeoteﬂ”é‘ﬂahm K-weighted sound pressure level should not exceed 65 dB.

Test equipment used : 5
® Sound Meter ® Brand: Daiichi @ Model: -SL332
® Serial number: 130108517 @ Calibration due: ~ 14-Mar-2023

* Sound pressure level of the background: 49.6 dBA

e

* Sound levels: 60.4 dBA

Result Summary : Pass

End of Certificate of Test Report

|
I
|
|
|
|
|
|

51/104 Moo 9, Ladsawai, Lamiukka Phatumthani 12150 Thailand
Tel : 02152 8350 , 02152 8348 , 02152 8070 ,08 4360 2558 , 09 2265 3175

hitp:// www girflowcalibration.com  E-mail : bm.airflow@gmail.com , nop.airflg
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TECHMASTER" S\,

N
il\—\://i;
Global Leader in Test Equipment Solutions ITT RN Al ot Asarv it Bescd 3 B0irs
/41 Homo In Town, Paholyothin 73 rd.. in. 1 gkok 10210 Tel: +662531-5141 ‘f‘//,;\\—\\@‘ w
oty CALIGRATION LABORATORY
AC-1736.08
Customer: AIR FLOW CALIBRATION Co.,L1d,
51/104 Moo 9, Ladsawai, Lamlukka,
Phatumthani 12150 Thailand
Manufacturer: TESTO Temperature: 25°C
Model Number: 425 Relative Humidity: 39 %RH
Description: Hot Wire Anemometer Calibration Location: In Lab
Asset Number: LAF00! Calibrated By: SANHANUT SUKDECH
Serial #: 03101751 Calibration Date: 31/0c1/2022
P.O. #: Q9793 Next Due Date: 31/0c1/2023
Procedure: CPML-09 (Sep. 2020) Condition Received: IN TOLERANCE
Certificate Number:  TTH-0-59155 Condition Returned: IN TOLERANCE

This certifics thar the above instrument was calibrated in compliance with the Calibration System Requirements of  ISO/EC
17025:2017, ANSI/NCSL Z540-1-1994 (R2002) in accordance with referenced procedures. Standards used to perform this
calibration are traceable to SI units; their source of traceability derives from a National Metrology Institute such as NIST,
CENAM, NPL, DIN. from natural physical constants. consensus standards or derived by the ratio (vpe of calibrations.  Collective
uncertainties are determined as required with a  distribution that corresponds to a probability of approximately 95% (k=2).
Unless otherwise noted calibrations are performed o manufacturer’s specifications. Compliance statemenis are in conformance
with ILAC-G8:2019 simple acceptance decision rule. This forn shall not be reproduced, except in fill, without the expressed
writien consent of Techmaster. Contact our customer service representative for clarification of this document.

Standards Utilized

Standard # Description Manufacturer Model # Due Date Test Report #
5840 Anemometer OMEGA HHF 14) 07/Dec/2022 I'TH-0-52340-R2
668 Win Tunne! Interactive JS-500 02/Nov/2022 TTH-0-51645-R|
Remarks:

Issued on: 2022-10-31 01:18:09.1230000 -07:00 540.1 2105

TTH-0-59155 Page 1 of 2

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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Calibration Results TECHMASTER"

ASIA ITHAILAND] CO, LTD
Manufacturer: TESTO Asset No. LAF001
Description: Hot Wire Anemometer Serial No. 03101751
Model # : 425 Report No. TTH-0-59155

Velocity Accuracy Test

Calibration Standard As Found As Left } Tolerance
Point Value UUT Readin Error Result | UUT Readin Error Result tcertainty Min Max
g aing 5|
0.1 m/s 0.11 mfs 0.12 0.01| Pass Same Same Pass 0.020 0.07 0.15
0.2 mis 0.22 mfs 0.21 -0.01| Pass Same Same Pass 0.020 0.18 0.26
0.3 mis 0.32 mfs 0.34 0.02| Pass Same Same Pass 0.020 0.27 0.37
0.4 m/s 043 m/s 0.41 -0.02| Pass Same Same Pass 0.020 0.38 0.48
0.5 m/s 0.47 m/s 048 0.01| Pass Same Same Pass 0.020 0.42 0.52
1.0 m/s 1.04 mfs 1.07 0.03| Pass Same Same Pass 0.030 0.96 1.12
1.5 m/s 1.48 mfs 1.42 -0.06| Pass Same Same Pass 0.030 1.38 1.58
2.0 m/s 2.03 mis 2.10 0.07| Pass Same Same Pass 0.040 1.80 216
2.5 m/s 2.51 mfs 2.59 0.08| Pass Same Same Pass 0.050 2.35 2,67
3.0 m/s 2.85 m/s 3.06 0.11| Pass Same Same Pass 0.050 2.77 3.13
3.5 m/s 3.46 m/s 344 -0.02| Pass Same Same Pass 0.060 3.26 3.66
4.0 m/s 4.04 m/s 4.1 0.07| Pass Same Same Pass 0.060 3.81 427
4.5 mis 4.52 m/s 4.58 0.06] Pass Same Same Pass 0.070 4.26 478
5.0 m/s 5.03 m/s 5,10 0.07| Pass Same Same Pass 0.070 475 5.31
5.5 mis 5.56 mis 547 -0.09| Pass Same Same Pass 0.080 5.25 5.87
Notes; - Conversion Unit : 1 fpm = 0.00508 m/s

- The instrument was calibrated for the parameter and at the points specified by the customer.

Issued on: 31/10/202214:50 111 ey 540.6 1503

TTL N en4cec I

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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4 Particle Measuring Technique Co., Ltd.

48/53 Floor3 Moo? Boonkum Road, Kukot, Lumfokka, Pathumtant 12130 Thailand
i Tel # (662) 536-5316-8, 536-5376-8 Fax # (662) 536-5334

NIST TRACEABLE CERTIFICATION & CALIBRATION REPORT

(National Institute of Standards & Technology) DIGITAL PHOTOMETER
Certificate No. : ST673/0922 Instrument : Acrosol Photometer
Address : AIRFLOW CALIBRATION CO.. LTD. Model: 2H Mfg : July 2010
51/104Moa 9 Lumlukka Klony3 Rd. T.L i A Lumfukka Phathundani 12150 Serial : 20627 ID: LAF 012

. Calibration Equipment Used .- - Serial Cal.Date - . Cal.Due

Keithly Picoamp Source 47361 17/03/2022 17/03/2023
Digital Multimeter 75950376 19/01/2022 ] 12/01/2023
Flowmeter 45738 17/01/2022 17/01/2023

l -Location IAuFoam! | As Leit l MFG.TOL l Performance ] As Fosnd I As Left I MFG. TOL. ]

J6-WHT  (A) 27836 284.97  >220mV/Def 0.001% (A) 0.81 0.81 g0+ oaxio"
J9-1 (A) S.01 5.01 + S+01 V. [0.01% (A) 0.50 0.80  og0+ adxt0™
9.5 (A) 14.92 1492 +ISV+045V  [01% (A) 0.80 0.80 080+ gax10™
1956 (A)Y  -l491 4491 - 15V+045V  [1.0% (A) 0.80 0.80  0.80+-04x107
1j4-3 (A) -11.91 -9 -12VHDS YV 10% (A) .30 080 080+ 0an10®
UR-3 (A) 11.57 157 +12v+05 vV |100% (A) 0.80 0.86 o83+ 0axt0"
ul2-6 (A) .01 501 45V-20 mV  |Smplflow (A) 28.35 2835  28.3+28slpm
U131 {A) 9.88 9.88 10V+.1-4 V Straylight (A) 0.0065 0.0084 <0007
ADV @ 10 LPM 1.y7 117 * AMPERES
ADV @2835LPM  2.77 277
UNIT FOUND : In Tolerance [T10ut of Tolerance "] Inoperable
“Internal Ref refers 10 a know concentration level and has no cffect upon instrument operation.
(A ) In tolcrance when received (B ) Out of tolerance when received ( D JNew Instrument N/A
MAINTENANCE PERFORMED
Rework Scattering Chamber 5 Align Optics Test Absolute Filter Final Test
] Replace Smoke Chamber Test Scanning Probe ] Replace Gasgets
Clean Sampling System Test Electrical Connections Tighten Loose Hardware
{7] Replace Cell Lamp Perform Voltage Measurements Leak Check
CALIBRATION PROCEDURES USED TEMP:  242° ¢ RH.. 56 %
; O pcL-30-wi PCL 104 W1
CALIBRATION PER ISO 10012-1 : 1992 AND ANSI/NCSL Z540-1-1994
All resuits contained within this certificate relate only to the iters calibrated. This certificate shall not be
Calihiration By :
QC. Iaspection:
Fii-SE-006 Rev.Q0; Eff.Date 09/10/13 Page 1 of 1

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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Technology Instruments Co., Ltd. ,
) 549/9 Onnut Road., Pravet, Bangkok 10250 Thailand.
R Te! : 0-2743-8888 Fox : 0-2743-8880

Calibration Laboratory

Calibration Report

Cert No. : E-2302026

Page 1 of 2
Equipment : Light Meter
Model : LX-73
Serial No : T.034913
ID No. : LAF 025
Manufacturer : Digicon
Customer : AIR FLOW CALIBRATION CQ.,LTD.
Address : 51/104 Moo 9, Lamiukka Klong 3,

Tambon Ladsawai, Amphor Lamiukka,

Phatumthani 12150 Thailand

Location of Calibration : TIC
Ambient Temperature : 23°C+3°C
Relative. Humidity : 55 %RH t 15 %RH
Calibrated By : Inarm Narknawa

Engineer

Approved By :

Received Date : 09-Feb-23
Calibration Date : 09-Feb-23
Date of Issue : 09-Feb-23

The Certificate may not be reproduced other than in full, without written ap
of Technology Instruments Co.,Ltd. Callbration Laboratory. !

MAKWIN 3-16 (BNAISHANISADULIBULATRILDIR)
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Calibration Laboratory

Continuation of Calibration Report
Cert. No.: E-2302026

Page 2 of 2

Job No.: 0348-230889

Calibration Procedure: WI-LMT

Calibration Method:
The Unit under Calibration (UUC) has been calibrated by using standard Light Meter maintained by the
Technology Instruments Co,,Ltd. Calibration Laboratory.

Condition of this result of calibration:

1. Reference Standard Instrurments Used:

Instrument Model ID No. Cal. Report No. Due date  Ref STD lab. Traceability
Light Meter Fluke 941 TIC/EO3 RA-2103002-1 01-Mar-23 ACCL NiMT

2. This result of calibration was found accurate as shown on date and place of calibration only.

3. This result of calibration was found accurate for this equipment only.

4. This.calibration report documents the traceability to national standards, with realize the units of measurement
according to the International System of Units (St).

Result of Calibration: without adjustment

‘Range STD Value UUC Reading Error Uncertainty(x)

(Lux) (Lux) (Lux) (Lux) (Lux)
400 50.00 54.5 4.5 0.17
100.00 116.9 159 0.18

200.00 237.0 37.0 0.32

300.00 357.3 57.3 0.46

4000 500.0 670 170 0.84
1000.0 1244 244 1.4

2000.0 2447 447 24

3000.0 3641 641 5.6

40000 5000.0 5660 660 5.6

UUC = Unit Under Calibration
The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 85%

End of Calibration Report

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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FOUNDATION FOR INDUSTRIAL DEVELOPMENT
975 Moo 4, Bangpoo Industrial Estate, Soi 8, Sukhumvit Road km. 37,
anwilwwhas@nnsalng
T TCAY N0 LAY RGCS BTV Phraek Sa, Mueang Samut Prakan, Samut Prakan 10280
Tel: +66 2709 4860 Fax: +66 2324 0917

A) ELECTRICAL AND ELECTRONICS INSTITUTE

Certificate No.: C020220115EA
Operation No.: C02022070008

smmor

Certificate of Calibration

Equipment: UVC Light Meter i

i

-: Manufacturer: SPER SCIENTIFIC
| i
' Model/Type: 850010 ii.
I

' Serial No.: 0908314302 I
f "'
j ID No.: LAF 005 !
, !
’ Customer: Airflow Calibration Co., Ltd. ‘I
| |
|

Address: 51/104 Moo 9, Lamlukka Klong 3 f

Ladsawai Lamlukka, Patumthani 12150 Thaitand

Received Date: 29 July 2022

I Calibrated Date: 1 September 2022
Issued Date: 5 September 2022
Calibrated by: Mr. Chalermpon Tongpum

e

Approved by.

This report was prepared electronically using applicable electronic signature. Printing or copy of file are considered as a copy of the document.

The reported uncertainty of measurement was based on standard uncertainty multiplied by a coverage factor (K )
providing a level of confidence of approximately 95%. This certificate may not be reproduced other than in full except

with the prior written approval of the Electrical and Electronics Institute, Foundation for Industrial Development.

Page 1 of 2 s
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ELECTRICAL AND ELECTRONICS INSTITUTE
FOUNDATION FOR INDUSTRIAL DEVELOPMENT

Certificate No.:  C020220115EA

Calibration Report

Equipment: UVC Light Meter
Manufacturer: SPER SCIENTIFIC
Model/Type: 850010

Serial No.: 0908314302

ID No.: LAF 005
Ambient Temperature: (23+2)°C
Relative Humidity: (50+15)%

Method of Calibration :-
In-house method base on ASTM G130-06. The UUC is calibrated against the scanning type spectroradiometer
(Bentham model IDR300) whose calibration factors have been determined by calibration against irradiance
standard lamps (Deuterium Lamp). The Germicidal lamp used for the UV irradiance tests emit more than 90%
of ultraviolet radiation at the 254 nm. It spectral irradiance value are calculated from the calibration factor
of standard spectroradiometer. The calibration factor for narrowband UVC integrated irradiance responsivity
(245 nm to 265 nm) is calculated from the ratio of the integrated irradiance value of UUC ‘s reading.

Conditi f thi it of calibrati
1. Reference standards instrument : -
Instrument Model Serial No, Cert. No, Due Date

1) Deuterium Lamp OL UV-40 926 TI-1004-21 24 March 2024
2. This result of calibration was found accurate as shown on date and place of calibration only.
3. This certification is traceable to the international system of unit maintained at :-

- National Institute of Metrology (Thailand).

Besult of Calibration;-
Function : UVC

OUC. Standard UUC. OucC, Uncertainty
Range Value Reading Error of Measurement
(uW/cmz) (pW/cmz) (pW/cmz) (pW/_cmz) (uW/cmz)
1-9999 500 423 -77 30

Remark: 1. UUC. : Unit Under calibration
2. The coverage factor k = 2.00

- - End of Report - -

Page 2 of 2
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Certificate of Calibration

Certificate Number

Customer

+ SPR22030177-1

© AIRFLOW CALIBRATION CO. LTD.

) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

RUULUTS
SN,

e

o

e,
W

e

ANSH Barrenal Accragitares Foss
ACCREDITED

e,

z
S

KA o
(T CALIBRATION AND

CEFNSIOHAL AEASUNTMENT
ALT - 2050

Page: 10f 3

51/104 Moo.9, Ladsawai, Lamlukka, Phatumthani 12150 Thailand

Equipment Name
Manufacturer
Model

Serial Number

{D. Number

Environmental Conditions
Ambient Temperature

Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

Daiichi
SL332
130108517

LAFO09

23°ct 3°C
50% t15 %
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

10 Mar 2022
14 Mar 2022
14 Mar 2023

15 Mar 2022

This certifies that the above instrument was calibrated in compliance with the calibration system

reguirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

consensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced excépt in fullwithout written approval of SP Metrology System (Thailand).

Calibrated by :

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)

Approved by
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$B) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

R LT
e‘t‘w‘%
S
% ANTH ptianad Artoeolatias Bages
Z. S ACCREDITED
AN AR
&’ o
LN~ -

Calibration R t ok
Certificate Number : SPR22030177-1 Page :2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound.Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022

Traceability
This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration -5
Certificate No. :  SPR22030177-1 Page : 3 of 3
Range : 94 to 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.0 93.9 0.0 -0.1 0.15
114 113.9 113.8 -0.1 -0.2 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.1 94.1 0.1 0.1 0.15
114 114.0 113.9 0.0 -0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

MAKWIN 3-16 (BNAISHANISABULIBULATRILDIR)
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AIR FLOW CALIBRATION CO.,LTD.

Certificate of Training
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(Introduction to Biological Safety Cabinet Cartification)
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburl 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech. cal@hotmall com v

Certificate of Calibration

NSG-TISI-TIS17025
CALIBRATION 0030

Certificate No. : 66-300030-2 Page : 1 of 2

Submitted by : Cnvilab Co., Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhac, Bangkok 10160

Equipment Piston Pipette

Manufacturer :  sartorius Model : N/A

Serial No. : 4538900217 ID No. : N/A

Capacity : 100 pl to 1000 pl Resolution: 5
Environment : Ambicnt Temperature : (2342) G

Relative Humidity : (50+15) %

Air Pressurc : (1013.7t0 1013.9) mbar.

Date of Received : 18 January 2023
Date of Calibration : 24 January 2023
Date of Issue : 24 January 2023

Calibrated by : Wipa Tovadee

Calibration Method : [n-housc method CAL-M3002 basc on 1SO 8655-6 : 2002-09-15

Reference Standard Instruments ¢ This certitication is traceable to the International Sysiem of Unils

Electronic Balance

1D _No. Cert. No. Duc Date Traccabilily
241003 65-200370-2 02 Jun 2023 National Inslitule of Metrology (Thailand) (NIMT)
Approved

The Uncertainties are for a confidence probability of approximately 95%

This eerificate may not be reproduced other than in full except with the prior written approval of the Calibratech Co.;Lid,

SCALIR0031503 15 R
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax,(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratéch .cal@hotmail.com

Certificate of Calibration

Certificate No. : 66-300030-2

Result of Calibration : Without Adjustment

Page : 2 0f 2

UUC Condition As-Received : Good
Test Volume Measuring Volume at 200(? Systematic errar | Coeft. ol Varialion Uncertainty
(ply () (e %) (CV%) (xph)
100 99.92 0.01 0.05 0.69
500 500.09 0.01 0.02 0.69
1000 1000,17 0.02 0.01 0.69

€, : Systemalic error (%)

CV : Coeflicicnt ol” variation (%)

UUC Calibrated by : White Tip

This result of calibration was tound accurate as shownon date and place of calibration only,

This reporled uncerlainty of measurement was based on a standard uncertainty multiplied by a coverage lactor k

providing a level of confidence of approximalely 95%
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NSCG-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech -cal@hotmail.com

Certificate No. :

Submitted by :

Equipment :

Environment :

Certificate of Calibration

66-400056-2 Page : 10f2
Envilab Co., Ltd.

540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Autoclave

Manufacturer : Tomy Model :  SX-500

Range : N/A °C Resolution 1 °C

Serial No. : 55133094 IDNo. : N/A

On site calibration was carried out at the Laboratory,

Ambient Temperature : (26.01028.0) °C
Relative Humidity (50t055) %
Line Voltage (224.0t0225.0) V

Date of Received : 02 February 2023

Date of Calibration : 02 February 2023

Date of Issue : 04 February 2023

Calibrated by : Permpon Chanpu

Calibration Method : This instrument was calibrated by In-house method CAL-M4007 based on
BS 2646 Part5 : 1993

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Temperature Data Logger with RTD pt 100

ID No. Cert. No. Due Date Traceability

400039 66-400026-1 19 Jul 2023 National Institute of Metrology Thailand (NIMT)
400040 66-400026-2 19 Jul 2023 National Institute of Metrology Thailand (NIMT)
400041 66-400026-3 19 Jul 2023 National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except with the prior written approv
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. 66-400056-2 Page : 2 of 2

Result of Calibration :Without Adjustment
UUC Condition As-Recelved : Good

Function : Temperature measurement

Front
Test Setting Indicating | Measured Temperature Measured | Measured | Sterilizing | Pressure Gauge
. Uncertainty
Point | Temperature | Temperature | (° C) @ Sensor No. Uniformity Stability Time Reading
°C)| (°C) (°c) 1 2 3 (£°C) (°C) (°c) (minute) (MPa)
121 121 121 121.8 | 1214 ] 1213 0.82 1.0 0.3 15 0.11

Remark
1. UUC : Unit Under Calibration

2. Pressure Gauge reading are out of accreditation's scope.

This result of calibration was found accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k = 2,
providing a level of confidence of approximately 95%
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech: cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

NSG-TISI-T!BWO?S
CALIBRATION 0030

Certificate No. : 66-400101-1 Page : 10f2
Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160
Equipment : Air Chamber (Incubator)
Manufacturer : Memmert Model : IF 110
Range : N/A °C Resolution : 0.1 °C
Serial No, : D419.0525 ID No, : ELABINCUBATOR1
Environment : On site calibration was carried out at the Laboratory, Envilab Co,, Ltd.
Ambient Temperature : (24.0t0 24.6) °C
Relative Humidity : (55t060) %
Line Voltage d (224.5 10 226.0) V
Date of Recelved : 21 February 2023
Date of Calibration : 21 February 2023
Date of Issue : 21 February 2023
Calibrated by : Bunjerd Masri

Calibration Method : CAL-M4004, TLAS G-20

The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units
Standard Digital Thermometer with RTD Probe

ID No. Cert. No. Due Date Traceability

400046 & 400042  66-400066-1 02 Aug 2023 National Institute of Metrology Thailand (NIMT)

The Uncertainties are for a confidence probability of approximately 95%

This cerificate may not be reproduced other than in full except withthe prior written appr
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachesan 3 Rd., Bangpood, Pakkred; Nonthaburi 11120 :
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mall ; calibratech. cal@yahoo.com, cahbmtech.cal@hotmml .com

Certificate of Calibration

Certificate No. :66-400101-1

Result of Calibration : Without Adjustment
UUC Conditlon As-Recelved :

Functlon :

Good

Temperature measurement

This instrument was setting air ventilation at position 0 (close)

Page : 2 of 2

Inside of Chamber
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Test Setting Indicating B R
. Measured Temperature ( ® C) @ SensorNo. - Uncerlainty
Point | Temperature | Temperature i i
(°c) (°C) (°C) 1 2 3 4 5.6 7 8 9 (+£°C)
35.0 35.0 35.0 35.01)35.09|35.15] 35.13( 35.16| 35.11 | 34.98 | 35.03 | 35.12 0.30
37.0 37.0 37.0 37.0437.11|37.17(37.16| 37.18| 37.14| 36.99 | 37.04| 37.14 0.30
Test Setting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
(°Cc) (°C) (°c) (°C) (°C) (°Cc)
35.0 35.0 35.0 0.16 0.02 0.2
37.0 37.0 370 0.18 0.03 0.2
Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%
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